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DECEMBER 5. 
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Institute of British Poundrymen. 
DECEMBER 1. 

Lancashire Branch :—Ordinary meeting at Manchester. 

“The Venting of Dry Sand Moulds,” Paper by E. Flower. 
DECEMBER 6. 


Branch :— 

an 

Branch :—Ordinary meeting ¥ Engineers’ Club. 
ne Alloy Castings,” Paper by N. F. Budgen, 


DECEMBER 8. 
East Midlands Branch :—Ordinary meeting at Derby. * Coal 
Dust : Its Use and Abuse in the Foundry,” Paper by 


Discussion on Papers read on November 1 


B. Hir 
Scottish Branch :—Ordinary meeting at Glasgow. “* Heat 
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Paper by J. W. Donaldson, D.Sc., also annual dinner. 
Branch (Junior Section) :—Ordinary meeting. 
“The Art of Moulding,” Paper by W. Baker. 


Steel Castings. 


Those who read the account in our last issue 
of the first of the series of meetings, jointly held 
by the Institution of Mechanical Engineers and 
the Scottish Branch of the Institute of British 
Foundrymen, will agree that this type of meeting 
is of very great importance and value because it 
provides an opportunity for the maker and the 
user to get together on their common problems. 
In the case of steel castings, Glasgow is to he 
congratulated on having taken the lead, and we 
would suggest that similar meetings at Sheffield 
might be held with advantage. 

The Admiralty speaker was restrained in his 
opening remarks, so much so that there is a risk 
that the true import of what he had to say may 
not reach the understanding of all those concerned 
in the industry. It is impossible to ignore the 
implication that the Admiralty, which is a large 
and important user of steel castings, and whose 
specifications and requirements are followed with 
almost religious accuracy by many other nations, 
is very far from satisfied with the supply of steel 
castings. What is still more important and more 
disturbing is the fact which emerges that it seems 
possible to obtain castings of the requisite qualities 
from foreign sources. 

Nobody would wish to minimise tor a moment 
the very great difficulties of steel founding. Thev 
are well known to anybody who has had occasion 
either to make them, to test them or to inspect 
them. They have heen ironically described as com- 
prising one-third steel, one-third nails and one- 
third welds. Not only is liquid steel particularly 
difficult to melt and pour at the temperature 
requisite for the production of sound castings, 
but the problems of gating and running are much 
greater than those of cast iron. The refractories, 
too, are required to be of the highest order. 

It is probable that from the purely met tallurgical 
point of view little real advance has taken plac e 
in the production of steel castings in the past five 
years, vet we learn that the demands which the 


Admiralty finds difficulty in getting satisfied 
originated about 1923, so that the case is clearly 
one in which new requirements on the part of 
the buyer have not been met by the maker. We 
think it would be in the highest degree unfortunate 
if the steel-castings industry remained satisfied 
in the knowledge that the Admiralty will not 
purchase outside Great Britain. 

A few years ago the number of producers of 
steel castings was comparatively large, but many 
of the smaller ones have passed out. The plant 
and labour needed, and the castings to be made, 
all dictated the necessity for putting the business 
in the hands of the large steel firms. The advent 
of the small electric furnace, however, was re- 
sponsible for the creation of these smaller foun. 
dries which erroneously counted on a condition of 
the war and post-war demand for small steel cast- 
ings. The very size of the large Sheffield works 
has in the past tended to make them self-contained 
and self-sufficing, and rightly so, because they 
have very large resources in themselves, and be- 
cause, being geographically localised, they can co- 
operate with each other without difficulty. This 
policy, however, is clearly inadequate to meet the 
new requirements, and it would appear that some 
form of co-operative effort such as has had such 
beneficial results in the case of cast iron during 
the last few years, and which promises to be so 
beneficial in the case of steel ingots, should be 
applied to steel castings. 

In the meantime founders in all metals should 
read the remarks made hy the X-ray experts, be- 
cause this new instrument which has been applied 
with such devastating results to steel castings 
can equally be applied to cast iron and many of 
the non-ferrous castings. 


Latex and Thermoprenes. 


Founders have now become accustomed to new 
long scientific terms, and the above caption will 
cause no serious alarm. publish else- 
where a few comments on some experiments made 
in America by the Bureau of Standards which 
demonstrate quite clearly that certain types of 
rubber (not vulcanised) when mixed with petro! 
can constitute a self-drying, easily extractable core. 
The limitations of the process—cost, danger and 
size of core—have been indicated in the review, 
hut a surprising thing to our mind is that no men- 
tion ts made of latex. This is the raw material 
of the rubber industry—the actual sap as it leaves 
the tree. We are creditably informed that this is 
reasonably sticky; is also air-drying, and leaves no 
pungent odour after contact with hot metal. I{ 
should not require admixture with a solvent. We 
have had no opportunity of investigating either 
rubber plus petrol or latex, and we do not advise 
founders to experiment, as we are aware that tests 
are being carried out and will be made available 
to the foundry public if they show promise. There 
is no urgency in the matter, as the proprietary 
hrands of core gums and oils of a linseed oil base, 
are giving both satisfaction and economy when 
viewed in conjunction with fettling costs. If 
rubber-bonded cores become a commercial propo- 
sition, the industry can rely on its existing sup- 
pliers doing everything possible to explore the 
potentialities of the new process before asking the 
foundries to apply the final practical tests.  Un- 
questionably, the British foundry supply industry 
must try out the suggested processes, as indica- 
tions may be forthcoming that rubber, in some 
forni-or other, may form a useful constituent for 
ameliorating existing ‘‘ compounds’? or more 
scientifically expressed —“ mixtures.’’ 
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Correspondence. 

[We accept no responsibility for the statements made 

or the opinions expressed by our correspondents.) 
Transverse Tests, 
To the Editor of Tue Founpry Trape Journat. 

Sik,—In your issue dated November 22 vou 
kindly published my letter upon above, with an 
Editorial Note to the effect that it would he 
interesting to know ‘‘ whether the transverse test- 
bars broken were machined.’’ 

In my collection of eight to nine thousand bar- 
some were machined, some unmachined, some round 
of various sections, some square, and some in cer- 
tain series were tested at various distances between 
supports—there were many hundreds of each type. 

Yours, ete., H. J. Youne. 

Central Building, Westminster. 

To the Editor of Tue Trape Journar. 

Sir,—Since the questions dealt with by Dr. 
Everest and Mr. Young in your issue ot 
November 22 were not, in fact, raised during the 
discussion on my recent Iron and Steel Institute 
Paper, I can reply in your columns without dis- 
courtesy to the Institute, although I agree with 
Dr. Everest that they might preferably have been 
brought forward in the discussion. 

With regard to Dr. Everest’s first point, the 
possibility of a ratio between transverse and ten- 
sile dogs not presume that they measure the same 
property. Ratios of this kind have been published 
for some years past on the Continent 
tests, such as between Brinell hardness, tensile, 
compression, torsion and shear, which eannot 
measure the same properties. 

If by the term “ elasticity,”? Dr. Everest means 
elastic modulus, the fundamental heam equation- 
for bending stress and deflection show that there 
is a relation hetween bending stress and elastic 
modulus, but only within the elastic limit. 
Whether there is any connection between rupture 
stress and elastic modulus can only be shown by 
experiment, and Professor Turner’s classical 
results show that over the silicon range normally 
used in cast irons the elastic modulus varies regu- 
larly with the rupture stress in transverse. 

When a bar is stressed transversely, the stress 
across the breaking section is partly resolvable 
into tensile and partly into compressive stresses. 
Although in theory the neutral axis is so disposed 
that the two stresses balance, in practice there 
is little doubt that the bar breaks in tension, the 
tensile strength of cast iron being so low compared 
with the compression. This is particularly liable 
to happen in unmachined bars having minute sur- 
face cracks. The fact that the transverse breaking 
stress is 1.8 to 2 times as big as the tensile strength 
constitutes the old ‘‘ beam paradox,’’ which asked 
why a bar broken in tension should be so much 
weaker than a bar broken in transverse which 
must also fundamentally fail in tension. 

I have not been able to examine so many tests 
as Mr. Young, but my experience on those mis- 
cellaneous tests I have looked into is exactly 
parallel to his, and I can endorse his difficultie~ 
in tracing connections between such tests. In 
fact, these difficulties would be expected from bars 
which differ in shape and size of section, and the 
inherent cooling rate of which is upset by the 
length, diameter and position of the stilts hy 
which they are connected to the casting itsell. 
The factor suggested, T.8 to 2, is intended for 
bars cast under the strictly standardised condi- 
tions of the B.E.S.A. Specification No, 327; that 
is, round bars, separately cast. The figures given 
in the specification were the result of many test- 
and the relations are significant, as shown in the 
following table. 


hetween 


Grave A. 
| Correspond- | Trans- 
Bar.| Diam,| | | Minimum | verse’ 
|Mod. of rup.| | Tensile. 
| Tons | Tons, 
Lb. | Sq.in Sq. in. 
Ss | 0.875 1,185 | 24.1 | 12 2.0 
M 1.2 1.950 | 23.1 ll 2.1 
L i 2.3 10,000 | 19.2 10 1.9 
Grape (. 
S | 0.875 90 | 19.6 10 1.96 
M | 1.2 1,600 | 18.9 | 9 2.1 
L | 2.2 8.950 17.2 
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It is not suggested that the relationship is a 
precise one, but can such a range, hetween 1.9 and 
2.1, he merely accidental ? 

The whole object of my Paper is to suggest the 
first step towards the relationship between test 
har and casting, because it is obviously impossible 
to cut up a casting in order to test it unless it 
is reasonably small in size or one of many, and 
we must not be deterred by ‘* scientific impos- 
sibilities.”’—Yours, ete., 

J. G. Pearce. 

The British Cast Iron Research Association, 

24, st. Paul’s Square, Birmingham. 
November 26, 1928. 


Foundrymen Puzzled. 


Firms with No Costs System who get the Jobs. 

There are so many varied opinions on foundry 
costs and costings that the East Midlands Branch 
of the Institute of British Foundrymen has decided 
to hold a meeting, at a date to be arranged, 
tor the purpose of discussing the subject more 
fully, in the hope that their combination of ideas 
may produce something that will be helpful to the 
industry. 

At a meeting of the Branch held at Lough- 
borough, Mr. E. Stevenson, who presided, 
referred to foundry costs and costing as one of 
the most fascinating subjects in connection with 
the industry. 

** But all foundries do not have a costs system,” 
said Mr. Howe. He knew of three firms which 
had not, and it seemed to him all the more sur- 
prising that, when these non-costing firms quoted 
for a Job they invariably secured the order. 

Mr. W. Ham™onp said he quite agreed that a 
firm without a costs system could get orders, and 
Mr. C. W. Bice thought that, at the present 
time, the costs system of the foundry was the 
most inefficient part of the industry. He thought 
it might be advantageous if some of the moulders 
took an interest in that part of the industry. 
‘* Many of us,’’ he said, ‘‘ work in the dark with 
regard to what we pay for the stuff we sell.” 
There was a big difference at times in the cost 
per ewt. for the same castings thev sold. 

Raising the question of patterns, Mr. Howr 
instanced a case of where the patterns used were 
very old. ‘* They are older than any of you here, 
and they come through our hands about three 
times a year,”’ he said, adding it was about time 


they were replaced by new patterns. But 
they could not get new patterns, and, more- 


over, the foundry could not go to the expense 
of making them. ‘‘ Every time we get them in we 
have to go to the trouble of patching them up.” 

Mr. BentineG said that one point they had to 
consider was that with regard to coke. When 
reckoning up costs, did they take into considera- 
tion the increase that was necessary with the 
wear of the cupola? It was a very big factor with 
foundries that were not making ‘ big blows ”’ 
every day. He had found, in a matter of three 
months, when the cupola required re-lining, that 
there was a difference of about 3 cwt. 

With regard to labourers and how they shoule 
be treated, the CuairmMan said he looked upon 
them as productive labour. They could not do 
without foundry labourers. *‘ lf the Jabourers stop 
out, the moulders have to do their work, and 
therefore I consider it is productive labour. One 
can do without the office staff, but not without the 
labourers.”’ 

Mr. Lvcas said that if an office staff were to 
stop out they would have to pull their work up 
next day, but if the labourers stopped out they 
could start someone else on the job. 

The CHareMan said it was remarkable how many 
different systems there were, and a stil] more 
remarkable thing was that they were all right 
from the point of view of their respective 
inventors. ‘‘ I heard of a very wonderful system 
some time ago,’’ he said. ‘‘ The firm in question 
did not keep any books. All the writing was done 
on the wall.” 

In conclusion, Mr. STEVENSON announced that 
he hoped there would be a good attendance when 
the special round-table conference was arranged. 


NovEMBER 29, 1923. 


Random Shots. 


If [ had to write down a list of my pet weak- 
nesses, the first to which | would freely confess 
would be the habit of being an inveterate and 
omnivorous reader of newspapers. I can tell at 
a glance at a piece of torn newspaper whether jt 
comes from the august presses of the ‘‘ Daily Tele- 
graph ”’ or whether its sentences were composed 
in the rarified atmosphere of the ‘‘ Manchester 
Guardian.’’ I can tell vou with a_ considerable 
measure of probability what Mr. Garvin will be 
saying in next Sunday’s ‘ Observer’’ just as | 
can tell you with an equal measure of probability 
what will be the outcome of the feud between the 
two great rival morning newspapers. 

* 

This interest in newspapers as such, apart 
from their contents or the merits of their con- 
tents, or the persons who happen to write for 
them, I should find some difficulty in explaining, 
and undoubtedly one of the most amusing occupa- 
tions is to see how a journalist, compelled to fill 
a certain amount of space each day, manufac- 

I say manufactures advisedly, because there 
are occasions when the world and its inhabitants 
are being on their best behaviour, and there is 
nothing of striking importance to record in the 
way of actual events. What is the poor journa- 
list to do? He has to dress up something which 
is not a recent event in topical garb, and to give 
it the flavour of news. News is just anything in 
which the public, which means, of course, you and 
me, will be interested. 

* * * 

The particular circumstance which prompted 

these reflections is the curious way in which the 


journalist treats scientific developments. After all, 


there is something so ordinary and _ inevitable 
about many of these that they lack the sensational 
element which should accompany a world-shaking 
event, whether it be an eruption, the sinking of a 
liner, or the divorce of a peer. 

Hence the rather curious dress in which we see 
so many scientific efforts being treated. When, 
some time ago, journalists tracked the atom- 
splitters to their lairs, the headlines made amusing 
reading. The same considerations explain why it 
is comparatively easy for the scientific quack to 
get a hearing; for he, like the sharks who keep 
bucket-shops, promise so much more than they 
are able to perform. Also the journalist cannot 
he expected to be an expert in all branches of 
science and consequently is a somewhat easy prey 
to the plausible. * ad 

T have just been reading an address by a well- 
known American scientist, Dr. Jewett, who con- 
trols one of the most famous research organisations 
in the world, and he has been telling the American 
public the truth about television. He says, 
‘* There has been a lot of talk about television, 
with, I imagine, the result that the great majority 
of people think some form of practical, useful, 
pleasant, enjoyable, desired and cheap television 
is just round the corner. Personally [ don’t 
helieve it.’ American papers were full of the 
experimental demonstration which his engineers 
had staged... . ‘‘ With our present knowledge 
of fundamental science, it is not conceivably pos- 
sible, so far as I know, to think of equipment 
for distant seeing that will produce a sizeable 
image as good as the poorest movie for which you 
pay ten cents.’’ He adds that at the present time 
television is very ingenious, very interesting, 2 
very remarkable scientific toy, but not having, as 
far as most of us can see, any great practical 
application in the immediate future. 

Another paper this week was full of a scheme 
for “amplifying” electricity in a wonderfully 
cheap way, that is for running, for example, a 20- 
volt lighting system off a two 2-volt accumulator. 
Electrical engineers will view with some interest 
announcements which look on the face of it as U 
the inventor had succeeded in getting the better 
of the principle of conservation of energy. They 


will also remember that nothing again has been 
heard of the enterprising inventors who, two years 
ago, discovered the same thing. 


MARKSMAN. 
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Institute of British Foundrymen. 
WEST YORKSHIRE BRANCH. 


Some fifty members of the West Riding of Yorks 
Branch of the Institute of British Foundrymen 
availed themselves of the opportunity of visiting 
the works of the English Electric Company 
Limited, at Thornbury, Bradford, on November 3, 
on the invitation of the directors of the com- 


pany. Mr. H. Rhodes (Works Superintendent) 
and Mr. Midgeley (Production Manager) _ re- 


ceived the party, who immediately started on a 
tour of the works under the care of selected 
ides. 

The first shop visited was the original building 
erected when the company’s predecessors, the 
Phenix Dynamo Company, Limited, started opera- 
tions at Thornbury, where Mr. Rhodes explained 
an electrical soldering or jointing machine. It 


Tue ErRectTING SHop. 


was pointed out that by the old method, often- 
times too much heat was generated, with the result 
that the solder melted, joints gave way, and end- 
less trouble ensued. By the use of the newer 
system continuous coppering and homogeneous 
joints were obtained. The stoving and impreg- 
nating system was explained, and here again, by 
the application of a constant heat, of a dry 
nature, in a well-ventilated chamber, all moisture 
was gradually removed. For the impregnation 
itself, a special plant had been installed, and for 
the larger parts of machines special impregnating 
tanks had been Jet down. The method used was 
that of vacuum impregnation, which ensured that 
the varnish reached the utmost recesses in any 
one part. This section was specially commented 
upon as illustrating the very thorough manner in 
which all phases of the manufacture were con- 
trolled—a point remarked upon many times by 
the visitors. 

The special test bed for both A.C. and D.C. 
machines kept the close attention of all parties 
tor a period. Here it was pointed out that any 
voltage or frequency required for test purposes 
could be obtained. All the testing machines 
formed a special section of the plant, and an in- 
teresting feature was that all were on roller bear- 
ings. The method used in all tests was that known 
as the “ Hopkinson Test.’’ 

_ An entirely new development, and of particular 
interest to the local staple industry (wove tex- 
tiles), was that of a variable three-phase motor, 
self-contained with switch on top, which had been 
pecially designed for ring frame spinning. Here 
again many appreciative comments were made as 
to the practical manner in which progress was 


being made to meet present-day requirements; and, 
following up the general scheme, the director~ 
had installed a modern lay-out plant of automatic 
machines of almost every description for the dif- 
ferent processes of electrical machinery manufac- 
ture, most of which were of British make. Mr. 
Midgeley stated definitely that in every case the 
machine selected had more than paid for itself 
during one year’s work, and those of the most 
recent adoption were keeping quite up to prece- 
dent in this respect. One of the latest improve- 
ments and additions to the plant was a drilling 
machine, which could do in exactly one minute 
the work which previously had taken 45 minutes 
to complete, the casting only having to be lifted 
into the machine and out again, in place of 


Tue Exvectric Company, Limiten. 


several handlings under the old conditions. 
Equally interesting was the shop given over to 
the making of the fans, and the tools room, 

The machine which created most enthusiasm was 
a recent development in regard to balancing 
machinery. The device in use at Thornbury made 
it possible to tell the exact portion of the part 
being tested which was out of balance, and from 
the chart marked during the test it told the exact 
weight required to make a perfect balance. The 
part being tested was clamped into position on 
upright arms, which were so arranged as_ to 
respond instantly to the slightest vibration due 
to lack of balance, and the vibraton registered 
automatically on charts. Another feature of this 
machine was that although it was in the middle 
of a shop in which several other machines were 
in operation, it had been placed on a_ special 
anti-vibration bed, the results obtained being 
lefinitely reliable. 

Dealing with the building of commutators, it 
was pointed out that before any one of these 
was passed, it was put through a very searching 
test in regard to short-circuits, again on a machine 
specially constructed for the job. A special coil- 
making plant, in which most of the labour was 


female, included machines designed by Mr. 
Midgeley for the straightening of copper and 


automatically cutting it into the required lengths. 
On this machine it was possible to cut 60 lengths 
per minute, as against 200 per hour by the most 
expert hand-cutter. 

Leaving the works the party adjourned to the 
canteen attached to the premises, where the 
English Electric Company’s directors entertained 
the visitors to tea. Opportunity was taken by 
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the President of the Branch (Mr. W. G. Thornton, 
of Bradford) to propose the thanks of all visitors 
to the directors of the English Electric Company, 
Limited, for the permission to visit the works 
and also for the hospitality extended to them. 
He would also like specially to call attention to 
the happy manner in which their guides had 
carried out their service to the party. It was a 
visit which had been thoroughly appreciated by all. 

Mr. W. Parker (Sheffield), Past-President of 
the Branch, seconded, and said that as one who 
had known the firm since its inception, he could 
appreciate the real progress it had made. They 
must all have been impressed with the wonderful 
degree of accuracy to which the machines worked, 
especially the multiple drilling and balancing 
machines. As ironfounders, they had all been 
specially interested in the castings about the shop, 
and, judging by the examples they had handled, 
the foundry was to be complimented on the stan- 
dard of work turned out. In this respect it was 
worth noting that it was nearly all semi-skilled 
labour allied to machine moulding. They had 
anticipated being able to get a look round the 
foundry, but owing to the manager of that sec- 
tion being away, to deliver a lecture to another 
branch of their Institute, that was a pleasure 
deferred. 

Achievements due to Co-operation. 

Mr. H. Ruopes, the Works Superintendent, 
said it was gratifying to know that what they 
had been able to show their visitors had been 
appreciated. They at the works certainly prided 
themselves on the work turned out, and to some 
extent this was the result of the happy spirit of 
co-operation which existed throughout the works. 
As a business undertaking, their aim was to pro- 
duce the best possible electrical equipment at the 
lowest possible price. One thing which might in- 
terest their visitors was the fact that all the men 
in the shops were Bradford men, and that the 
whole of the current used was supplied by the 
Bradford City Corporation. In all their depart- 
ments each machine or set of machines was elec- 
trically driven, and many of these had been de- 
signed or made to the specifications supplied by 
either Mr. Midgeley himself or someone connected 
with the company. 

The visitors then went to the Sports and Games 
Centre attached to the works, and, whilst there, 
the President invited all members to visit his own 
foundry in Dick Lane, only a short distance away. 
Here Mr. Thornton explained in brief the methods 
he had outlined in his recent Paper delivered to 
the Institute branch in Bradford, and he thor- 
oughly explained the French machinery he had 
installed. Several questions were put to Mr. 
Thornton, and after he had replied in detail the 
rest of the foundry was inspected. Many members 
expressed their appreciation of the opportunity 
given them to see the machine, and the type of 
work done, about which their President had spoken 
so enthusiastically in his recent lecture. 


New Derby Foundry. 


Another new foundry is to be built in Derby, 
and, when it is complete, work will be provided 
for about 300 or more men. The venture is that 
of Messrs. Qualeast, Limited, who have already a 
big foundry in Exeter Place, and who are at pre- 
sent doing a very brisk business and are full up 
with orders. By building a new foundry, the 
directors of this prosperous concern anticipate they 
will be able to increase their production by 50 per 
cent. The new foundry, our representative learns, 
will be in the Victoria Road district, and the con- 
tract for the building has already been let, this 
having been secured by Messrs. J. K. Ford & 
Weston, Limited, of Derby. 

When interviewed, Mr. A. W. Farnsworth, the 
consulting engineer, referred to the new foundry . 
as one that would be of the latest and most up-to- 
date of its kind in the country. ‘‘ So far as we 
know,”’ he said, ‘ it will be an advance on any 
foundry yet built. It will be light and airy, and 
will dispel the old idea that a foundry is a dark 
place.” So far as the electrical contract for the 
new firm is concerned, this had not yet been 
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The Use of Rubber as a Core Binder. 


By Fred. Groves-Palmer, A.I.C. 


The American Bureau of Standards has recently 
been investigating the proposed use of solutions 
of indiarubber as means of binding sand for the 
formation of cores, and the results of these in- 
quiries cannot fail to have considerable interest 
for foundrymen all over the world. 

From the earliest days of metal founding, cores 
were made from a rich sand which contained 
something in the region of 10 per cent. of clay, 
that gave it the necessary holding power, when 
the core was baked, to enable the moulder to 
handle it with safety. The baking and _ subse- 
quent casting formed the core into a brick that 
was often very difficult to remove from the metal 
and often needed special attention to effect its 
complete removal. 

This led to the introduction of various organic, 
that is to say, carbonaceous bodies as_ binders. 
Amongst the materials that have been brought 
into use for this purpose linseed oil holds the pre- 
mier place; some whale oils have been tried and 
also dextrine, all with a fair measure of success, 
but linseed oil still holds the field. 

These new binders consist of rubber, 
guttapercha, and a class of chemicals 
**Thermoprenes,’’ which have a 
value in- other industries as cements for fixing 
rubber to metallic surfaces. All the above are 
used in the form of a solution either in petrol, 
solvent naphtha or benzol according to their 
nature; solvent naphtha or petrol being most suit- 
able for rubber itself, and benzol for the others. 

The chief advantages claimed for these cores is 
that they fall into loose sand; they have more 
strength in the green state, which extends the 
range of work in which this sand can be used; 
the expense of oven-drying is avoided because they 
dry in a current of air; they have high perme- 
ability and their risk of blowing is reduced to a 
minimum. 

The natural question is: Where is the snag? 
The inflammable nature of the solvents forms a 
real danger, and it is essential that every pre- 
caution should be taken to reduce the fire-risks. 
The core-making shops would have to be made 
fireproof, and all naked lights rigorously excluded, 
and as the vapours of the volatile liquids in which 
the rubber, ete., is dissolved have the faculty 
of creeping along the ground until they can reach 
a light of some kind, it would be necessary 
efficiently to screen the core shop and drying shed 
from such possibility. The building must be pro- 
perly ventilated, and have draught hoods to re- 
move the gases, otherwise the workmen will suffer, 
and everything that might cause sparks must be 
removed, This, perhaps, sounds rather formid- 
able, but in actual practice it does not amount 
to much more than exercising a certain extra 
care and impressing upon the workers the fact 
that life holds an additional excitement. The use 
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1L.—Sand Residues. 

Sieve. | Nok | No® | Nad. 
No. 6.. an nil nil nil 
0.2 nil nil 
..f | 8.6 | 1.6 
at 47.0 | 13.7 
14.2 30.8 18.0 
200... 3.0 1.4 13.0 
1.1 | 0.3 9.0 
All through ..| 1.6 0.8 31.0 
Totalsand .. 99.1 06.8 100.0 
Clay .. 3.2 nil 


of inflammable liquids, such as petrol, is so com- 
mon to-day and the risks of fire that surround 
it so well known that there will be little diffienltyv 
arising in this direction, 

It is necessary to use dried sand, and as is the 
ease with oil-sand cores the sand must be practi- 
cally free from clay. If clay is present in any 
but the minutest traces, the cores will bake hard 
and the free running advantage of the binder will 


he eliminated. Blown sea sand from the dunes 
on the seashores is ideal, but suitable burnt sand 
may also be used. The quality of the sand, especi- 
ally from the point of view of fineness, is a matter 
of prime importance, and it is impossible to get 
good results from the new binders with unsuit- 
able sands, 

In Table | are given some fineness analyses of 
core sands that have given good results. 

No, 2 is used mixed with Nos. 1 and 3. The 
respective permeabilities of these three sands, 
when mixed with 7 per cent. of binder and tested 
in the specified method of the American Foundry- 
men’s Association were:—No. 1, 444; No. 2, 202: 
No. 3, 32. The compression strengths after 
twenty-four hours’ drying, in lbs. per sq. in., 
were found to be:—No. 1, 10.8; No. 2, 12.2: 
and No. 3, 6.2. 

The binding solution is made in a macerater, 
with a tight-fitting lid, in order to prevent loss of 
solvent. For the purpose the best kind of rubber 
to use is ‘‘ smoked sheet,’ which to-day costs 
something in the region of 9d. per lb. The 
strength of solution that has been found to give 
best results is one pound of rubber to one and 
three-quarter gallons of petrol or solvent naphtha. 
The mixture should be kept thoroughly working 
until solution is complete, and there are no lumps 
or nodules of partially dissolved rubber: it is 
stored in a tightly-capped tin. 

Para and standard crépe rubber have been found 
to be not so suitable, and old or vulcanised rubber 
scrap should not be used, owing to the presence 
of sulphur, which would lead to complications in 
the casting. 

The rubber solution is mixed with the dry sand 
in any suitable mixer that has a tightly-fitting lid. 
In the cases of the sands mentioned in above 
table, the addition of 8 parts of solution to Y2 
parts of sand gave a good result. In warm 
weather it may be found that the “ spirit ”’ 
evaporates rather quickly, and if this occurs 
before the core is completed, it may be damped 


Compressive Strength Developme ut. 


Air-drying | Straight Assisted 


rubber solution. rubber solution. 


As soon as made ..| 2.5 
After } hour 5.0 

3.7 

2 hours | 

8.0 

8.8 

3h 8.75 | 

> 4} ” 8.58 | 

9.0 


down by adding a little more petrol. A properly 
made core-mixture should not stick to the fingers 
but should rub off readily. 

The cores need no special technique, but may 
be prepared in any ordinary fashion, and as they 
are lifted from the core-box it will be found that 
they are far less tender than ordinary rammed 
sand or oil-bound sand in the same length of time. 

Indeed, so rapid is the drying that cores made 
of a sand like No. 1, of a diameter up to 1} in.. 
may be placed straight into the mould without any 
further drying. Cores of a greater diameter 
should be allowed to dry at ordinary room tem- 
perature, The rate of drying. and development of 
compression strength in a core of 2-inch diameter 
and 2 inches high, may be seen in Table IT.. in 
which it will be noted that half the strength is 
reached in }-hour and maximum in four hours in 
the case of straight solutions, though when an 
addition is made to the rubber, the development 
of strength is slower. 

With further reference to the drying, in small 
organisations this can take place in the core- 
making room provided there is ample ventilation. 
In big establishments, however, it may be found 
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more profitable to dry the cores in a current of 
air and instal a plant for the collection and re- 
covery of the solvents; though with the price of 
solvent naphtha at around Is. 8d. and petro 
about the present value, it may not be considered 
sufficiently important. 

In casting of practically all metals: steel, cast 
iron, bronze, phosphor-bronze, brass, zine and tin, 
the heat is enough to drive off the rubber binder, 
but only after the metal has solidified. Thus the 
core holds as long as is necessary before disinte- 
grating; there is no burned-on sand. The investi- 
gations have been conducted upon cores of small 
size and there are at present no satisfactory data 
as to the behaviour of the rubber binding, when 
used on big cores; there may be a limit of size 
beyond which it cannot he employed. 

Glancing again at Table II the third column 
shows a rubber binding, to which an assistant has 
been added. The object of this is to increase the 
strength of the solution, and for this purpose such 
materials as benzidine and paraminolphenol are 
employed. These complicated substances are of 
primary importance to the dye-makers, but though 
it may seem to be a far cry from the colour fac- 
tory to the metal foundry, the scientific linking 
up of industries is one of the signs of the times. 
The assistant is dissolved in ether, which is still 
more inflammable than the rubber solvents, 
because of its greater volatility, and the quantity 
used would amount to 25 per cent. of the weight 
of the rubber. 

Balata has a similar binding power to that of 
rubber, and the same applies to guttapercha; 
these would be dissolved in benzol, which costs a 
shade more than solvent naphtha. Balata has 
the advantage of becoming soft when heated to 
37 deg. C., and hardening again when cool; it 
can therefore be stored when mixed with the 
sand, and when required for making cores it is 
warmed up, pressed into shape and then cooled, 
when it becomes hard enough to allow of the usual 
manipulation. The price of balata is about twice 
that of rubber, a factor which may be of great 
importance on large-scale working. 

The use of the thermoprenes, which may be re- 
garded as being highly specialised rubber com- 
pounds, will be restricted by their price, which 
is far higher than those of the natural compounds. 
The general details governing their use are the 
same as those also named for rubber. 

A comparison of a core bound with therimoprene 
with another in which a more common binding 
was used is interesting:—(a) Sand No. 2 from 
[fable I mixed with thermoprene binder in the 
proportion of 92 parts to 8 parts, dried in the air 
for 3 hours, had a compression strength of 105 Ib. 
per sq. in., which fell back to 89.2 lb. in 24 hours; 
(B) a mixed sand consisting of No. 2, 30 parts, 
No. 1, 10 parts, flour 2 parts, linseed oil 14 parts 
and water 2) parts was baked in an oven at 200 
deg. C. for one hour. Its strength was 86.5 Ib. 

But when the amount of binding solution was 
increased and the mix was well wetted with addi- 


tional benzol, there was a big difference: after 
air-drving for five hours, the strength rose to 


244.7 lb., and after 24 hours to 286.9 lb. It is 
evident that there is room for extended investi- 
gation of this method of core-binding with the 
promise of some very serviceable results from the 
initial work here recorded. The merit of the dis- 
covery is due to C. M. Saeger, Jr., and his col- 
leagues, C. H. Kerwin and L. D. Jones. 


Draughtsmen Visit Loughborough. 


There were no fewer than 70 members of the 
Derby Branch of the Association of Engineering 
and Shipbuilding Draughtsmen who availed 
themselves of the opportunity of visiting the works 
of the British Electrical Engineering Company. 
Limited, Loughborough. 

The various shops were inspected and the dif- 
ferent types of machine produced at these works 
evinced much interest. This included the verv 
delicate and intricate work entailed in the manu- 
facture of the Ljungstrom turbine, now found in 
many of the large electrical generating stations. 
Afterwards an inspection was made of the roll- 
ing stock sections, where the building of tramears 
and motor buses was seen in all stages of the 
process. 
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Steel Castings from the Moulder’s Viewpoint. * 


By J. Jefferson, A.R.S.M. 


The tests or experiments made have not been 
very elaborate, but they were simple, and would 
convey an idea of some of the difficulties which it 
is almost impossible to overcome. On the question 
of faults as considered from the foundryman’s 
point of view, the ones causing practically all the 
trouble can be expressed in two words, and that 
is and ‘torn.’? These cover the 
examples put forward by Commander Sidgwick, 
and also most of those put forward by Dr. Pullin. 

The customer generally calls all defects due to 
holes ‘‘ blowholes.’”? The complaint would convey 
more information and a better chance of being 
rectified in future if the customer stated more 
definitely the type of defect. The more common 
faults can be classified, which would probably 
cover 99 cases out of 100, as follows: First, there 
are mechanical tests which are not to require- 
ments, due to error of manufacture of the steel, 
low elongation, poor bend, faults in annealing, or 
the casting insufficiently fed. Then there are 
blowholes globular in shape, the interior surface 
being smooth and silvery. They may occur just 
below the surface, and in bad cases throughout 
the body of the metal. These are due to faulty 


per cent. elongation, while the minimum was 28.2 
tons and 29 per cent, elongation. Thus the actual 
material of the casting causes no trouble. Blow- 
holes due to damp moulds are probably more com- 
mon, but so long as the human element has to 
decide when the mould is dry enough and the fore- 
man takes risks to expedite delivery, they are 
liable to occur. Sandholes are due to carelessness 
and to bad technique. The engineer cannot help 
in any of these cases, and it is a question of 
foundry organisation and technique to reduce 
them to a minimum. The insufficiently fed and 
the hot-pulled or torn holes are the real troubles, 
the others being merely pinpricks. The difficulties 
arise from certain definite physica! properties of 
the steel, which founders can no more alter than 
one “can prevent sugar from being sweet. The 
high melting point, say, 1,470 to 1,480 deg. C., 
plus enough superheat to allow for the running of 
the casting, which, if intricate, may bring the 
temperature to over 1,600 deg. C. This high tem- 
perature is near the refractory limits of some of 
the components from which the moulding sand is 
made. If there is a small section of sand sur- 
rounded by a comparatively large mass of metal 


393 


the thin section joins the thicker. Accordingly, 
the designer should avoid as much as possible 
these sudden changes in cross section. Then there 
is the contraction from ‘the liquid to the solid 
state. Calculating from figures in Berlin’s Paper, 
the author took a cube of 5-in. edge and 
calculated that in solidifying if there be a thin 
skin all the way round, the drawn hole would be 
something less than 2 cub, ins, As a matter of 
fact it was a little over 1 cub in., the outside, of 
course, is comparatively good. This, in conjuxc- 
tion with the high solidifying temperature (by 
that it meant that one does not fill the mould and 
get it all liquid, for as the mould is filled the 
sides are beginning to solidify), probably causes 
the most serious difficulty, especially in compli- 
cated designs. If there be a thick section on the 
casting, unless the shape and position is such 
that a feeling head can be placed in a suitable 
position to give a supply of molten metal to the 
part as it contracts due to changing from 
liquid to solid, there will be a drawn hole, or, if 
not showing an actual cavity, there will be a lack 
of solidity, indicated by low elongation, poor Izod, 
bad bend, and in severe cases, low tensile tonnage. 
In the case of a plain cylindrical rod, it would 
appear to be about as simple a casting to make 
sound as one could wish, but in reality it is very 
difficult to cast, and one which, if turned to a test 
bar, will scarcely give a reasonable result. To 
obtain a good result means a pouring rate suitable 
to the temperature of the metal and the diameter 
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above, but with the surface tarnished, generally 
made evident when the skin is broken on machin- 
ing. These are due probably to damp moulds. 
Then there are sandholes, with part of the mould 
broken off or washed from the runner and carried 
to another part of the mould. These may be at 
the surface, or just below the surface. Then there 
are drawn holes, irregular in shape with rough 
surface, found in the heavier parts of the casting, 
due to insufficient feeding. Then there are “ hot 
pulled”? or ‘* torn ’’ holes, shown by what appears 
to be a crack sometimes so fine that it only 
appears when taking the finishing cut when the 
casting is machined. That is due to irregular 
contraction, or the contraction being interfered 
with, and takes place soon after solidification of 
the steel. 

Briefly, failure of mechanical tests and trouble 
with blowholes are of comparatively rare occur- 
rence. The engineer will say that the blowhole 
is not comparatively rare; but so far as failure of 
mechanical tests are concerned they are compara- 
tively rare. Twenty-two consecutive tests from 
the author’s test book gave the following results : — 
The average was 30.3 tons tensile and 31.3 per 
cent. elongation, whilst what was required was 26 
to 35 tons tensile, with 15 to 20 per cent. elonga- 
tion. The maximum was 31.8 tons tensile and 35 
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to remove completely, so that it is generally 
cheaper to drill from the solid in such cases, while 
spaces requiring a feather edge of sand should he 
avoided. Steel is very weak mechanically soon 
after solidification, and this is clearly shown when 
casting ingots. Jf the side of the mould is touched 
by the stream of metal and it leaves a small por- 
tion overlapping the top of the mould, the other 
end being attached to the top of the ingot in 
cooling and contracting, this small section will 
pull the ingot, although the section of the ingot 
may be hundreds of times the area of the “ ash.”’ 
The same happens in the mould if the sand is not 
sufficiently weak to allow free contraction; in this 
case the casting is pulled, and the more compli- 
cated the design the more likely is this to take 
place. Another factor is the high coefficient of 
contraction, being from solidifying point to 
normal temperature, about 0.25 in. per linear foot. 
Sir R. Hadfield, in one of his Papers, mentioned 
the case of a cylinder which was 7 in. shorter than 
the mould. Taking this high contraction along 
with the fact that the steel is very weak soon after 
solidification, it is easily seen that if there are 
sudden variations of cross section the casting is 
liable to be pulled, because the thinner parts will 
have passed their weak stage and are contracting, 
while the thicker section is still at the weak stage. 
Thus there exist weak and strong links being 
stressed by the casting contracting and overcoming 
the resistance of the sand, and it is likely to 
fracture at its weakest spot, that is to say where 


of the rod. That is practically impossible in a 
foundry, because, especially in casting small work, 
there are so many different castings to pour, Some- 
times specifications call for such a bar to be at- 
tached to the casting, but the mechanical strength 
of the bar would generally be inferior to the cast- 
ing. If a case where a structure is strengthened 
by making it like a T, it is important, if possible, 
to put the strengthening rib on the side so that a 
feeding head could be placed on the opposite side, 
otherwise there will be a weakness along the line 
represented by the centre of mass where the two 
plates meet. As a T-shaped casting can be con- 
sidered as being representative and modifiable, the 
author utilised it for his experiments. In one 
case he assumed that the shape of the casting was 
such that it was impossible to put the head on the 
back. The only other place to feed it tlien was as 
indicated in Fig. 1, and a test bar was taken just 
bordering on the cavity, and gave 30 tons tensile 
and 15 per cent, elongation, whereas at A, Fig. 1, 
away from the centre of mass, it gave 30.4 tons 
tensile, and 34 per cent. elongation, whilst the 
works bar gave 31 tons tensile and 33 per cent. 
elongation. Thus away from the centre of mass 
one is actually getting a bar as good as it was 
possible to make from the works bar. The other 
one where it is possible to get a feeding head in its 
proper position—that is, a feeding head capable of 
supplying liquid metal (Fig. 2) as the casting 
solidified—was 29.5 tons tensile and 25 per cent. 
elongation. Thus it is necessary in designing an 
object to place any connecting bars so that there 
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can be proper feeding to the part where there is 
an extra mass of metal. In another case (Fig. 3) 
the author had an unfortunate experience with a 
series of castings. The “castings were made and 
inspected by bar test. They were 3 ft. long 
by 6 ins. by 4 ins. The test bar was put on the 
bottom, where it registers the best result. No 
objection was taken to this, and we made a great 
number of these links; the test called for 26 tons 
minimum tensile, but the actual tonnage was 31. 
When the customer got these links he cut one or 
two up and took a bar from the centre, and he 
said to us, ‘‘ You have not given me the correct 
material.’ Of course, we said it was inspected 
and passed, but actually the link gave a higher 
tensile than 26 tons would have done from that 
area: that is to say, the bar part was less than 
the excess we had given over the 26 tons. The 
question naturally arises, can these castings be 
made, say, to meet the Admiralty requirements, 
that is, the simple castings illustrated. The answer 
is in the affirmative, but the bar would have to 
be cast horizontal with a head on its length. If 
the machining be rated at 2s. 6d., that means 
that that would give an increase of 70s. per cwt. 
as an extra which no doubt the authorities would 
question. Similarly there would have been an 
increase of 10s. per cwt. in the link. The T-piece 
could have been made satisfactorily by thickening 
it down to the centre of the mass and feeding that 
way, which would have increased the price of this 
small casting by 12s. per ewt. 

The author agrees that steel is the most likely 
to give the best results for the modern require- 
ments of the engineer, but metallurgists do not 
know definitely the effect of high temperatures 
and pressures on steel, so that the factor of safety 
has necessarily to be high. The effect is probably 
cumulative, and when such is the case it is verv 
difficult to predict what the eventual result will 
be. Perhaps members of the engineering depart- 
ment of Glasgow Technical College or University 
can say what is being done in this line and when 
definite results are likely to be forthcoming. 


Loosely-Worded Specification. 


Regarding the requirements for naval machinery 
castings, the author has extracted what he considers 
the important adjectives, namely, ‘‘ everywhere 
homogeneous,”’ “ specified quality,’ ‘free from 
internal cavities,’ ‘‘ cracks,’’ “ porosity,’ “ inter- 
nal _stresses,’’ and, as he mentioned before, 
‘‘cheap.”” The adjective ‘‘cheap,’’ to the 
steel founder just now, is like rubbing salt into an 
open wound, and from the examples given it will 
be seen that the price for these conditions must 
necessarily be higher. It may appear good busi- 
ness to reduce the weight of a casting, but the 
economy is not so real as one would expect if sold 
by the ewt. One is apt to overlook the fact that, 
say, on a steel casting at 40s. per cwt., one is 
reducing a part represented by about &8s., and 
increasing the rate per cwt. on the remaining 
32s. As Commander Sidgwick pointed out, the valne 
of decreasing the non-combatant part of a battle- 
ship now is of a value which cannot be measured 
in terms of money. The thickness of standard 
valves and pipes has been arrived at by trial and 
error over a long period, and the thickness of com- 
paratively small diameter fittings is, for casting 
purposes, much greater than that required to 
resist the stress. No doubt founders could run a 
much thinner metal, but the thickness has to be 
such that it will withstand the bursting action 
of the core as the metal contracts. The amount 
of reduction on these and other castings can only 
be found by experiments, and to cover the cost 
of these, Commander Sidgwick’s suggestion that 
these might be done on a co-operative principle 
seems to be one solution. Such a series of experi- 
ments, for valves alone, could easily run _ into 
£1,000, and for 20 to 30 firms each to spend that 
amount on the same type of research would he 
folly. As there is no such organisation, there 
would be some difficulty in putting the suggestion 
into practice. It is suggested that such experi- 
ments could best be carried out at Woolwich, 
where the X-ray apparatus is available. On the 
question of homogeneous castings, it is impossible 
to make a complicated casting homogeneous in 
the strict sense of the word, and it is suggested 
instead that no part of the casting should give 
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tests inferior to the specification. If the specifi- 
cation calls for 26 tons tensile and 20 per cent. 
elongation, and different parts of the casting give 
30 tons tensile and 30 per cent. elongation, and 
28 tons tensile and 20 per cent. elongation, 't 
would seem to be unfair to reject it, but one could 
not say it was homogeneous. In reference to the 
making of hollow cylindrical castings homogeneous, 
sufficient care has not been given in trying to 
make the sand outside more conducting than the 
core. In the case of round, hollow ingots cast 
in an iron mould, they can be made solid without 
feeding heads, due to the outer skin contracting 
quicker than the inner, thus making up for the 
difference in volume between the liquid and the 
solid. 
Summary. 

(1) The designed dimensions must be adhered 
to throughout the finished article as closely as 
possible. That is quite reasonable. (2) The 
material must be everywhere homogeneous. It 
cannot be done in complicated designs. Then 
specified quality must be correct. That capses 
practically no trouble; they are getting that. 
Then the material must be free from internal cavi- 
ties. That can be done if the design is suitable 
to make it solid; that is to say, to allow founders 
to take precautions that would prevent cavities. 
Then the article must be free from cracks. That 
can generally be complied with. (3) The article 
must be free from porosity. That can also be 
generally complied with. (4) Internal stresses 
must be reasonably absent. The founder cannot 
do more than attempt to correct by annealing, 
and if this does not remove these inequalities 
then it must be a case of design. (5) Then the 
last but one is ‘‘ cheap.’? Well, the castings can- 
not be made cheaper, but, of course, ‘‘ cheap ”’ 
is a relative term, and if Commander Sidgwick 
means by ‘‘ cheap ”’ a reasonable profit over cost 
of production then the author agrees with him. 
(6) Reduction of thickness. That, of course, will 
require experiments which should be carried out 
at Woolwich. 

Mr. Linpsay Foster said that they had now 
had the second of a very interesting series of 
meetings which undoubtedly offered such a wide 
field of thought as between quite distinct bodies, 
the Institution of Mechanical Engineers and the 
Institute of British Foundrymen. It has been 
rather interesting to see how both of these speakers 
have emphasised the fact that the industry is in 
nearly every case between two stools; and io 
achieve the desired result and to get good steel 
castings means that one has more or less to 
reconcile the irreconcilable. Both speakers have 
emphasised that the practice in the steel foundry 
to-day, despite the much vaunted claims cf 
science, is still faulty. In conclusion, he proposed 
a vote of thanks to the lecturers. 


Derby Industrial Alliance. 


Considerable progress continues to be made by 
the Derby Area Committee of the National Indus- 
trial Alliance, and at a meeting, held on Tues- 
day evening, a notice of motion was passed to 
the effect that “‘ firms subscribing one guinea and 
upwards be entitled to send a representative from 
their own employees, in addition to the firm’s 
representative.”’ 

In proposing this, Mr. S. R. Barnewall said 
that if they were going to keep such an organi- 
sation of theirs in existence they had to keep 
equality with regard to employees and employers. 
Some of the members in the Industrial Alliance 
represented big interests, but he did not think 
they, as a body, represented anything but a small 
minority of both workers and employers. They 
did not want too many employers in the concern, 
because the organisation would then become 
swamped by those men, and trade union officials 
would be few. If things went on as they were 
doing, it would not be long before the few trade 
union officials would be jeered at as belonging to 
the ‘‘employers’ association,’? and, moreover, 
trade union officials seemed somewhat handicapped 
in attempting to convert workers to the principles 
of the Alliance. 

Mr. T. Lewis then addressed the meeting on the 
subject of the ‘‘ International Labour Office.” 
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Fuel Control in Open-Hearth 


Practice. 


A Paper on ‘‘ Fuel Control in Open-Hearth 
Practice’? was submitted by Mr. J. Luoyp 
BENTLEY at the Autumn Conference of the Institute 
of Fuel held in London on November 21 and 22. 
In the course of his remarks the author stated that 
the first essential to secure fuel economy in open- 
hearth practice was constant high quality of pro- 
ducer-gas composition. In this connection, aver- 
age results of gas samples taken only occasionally 
were of very little value, The results of a short 
period during which gas of low quality was pro- 
duced, and which might possibly not be detected 
by intermittent sampling, might persist for a 
considerable time and this was especially the case 
when gas was poor during the melting time. It 
was important during this period that there should 
be no diminution in the quality of the gas, in 
order that the charge might be melted at the 
highest temperature, and therefore in the shortest 
time. 

Secondly, the air supply should be controlled so 
as to secure a high flame temperature and the 
least oxidising atmosphere. 

Oxidation of the impurities in the bath by 
excess air was not nearly as effective as oxidation 
by ore, which had the result of increasing the 
yield from the furnace; excess air should there- 
fore be avoided. To this end the system should 
be in balance. The pressure in the furnace should 
be maintained at that of the atmosphere in order 
that cold air admitted at the doors be always at 
a minimum, qnd, in the case of tilting furnaces, 
between the ports and the furnace. 

Control of pressure in the furnace was obtained 
by regulation of the air and gas screws and by 
the chimney damper. Inasmuch as the quantity 
of air admitted to the furnace was a function of 
the chimney draft of the regenerator, regulation 
of the air valve determined the quantity of air 
entering the furnace. This must be balanced by 
regulation of the chimney draft in order that the 
products of combustion might be completely 
evacuated without the admission of surplus air, 
which resulted in lowering of the flame tempera- 
ture and also deranged the operation of the 
producers. 

In customary practice the obvious method of 
doing this by the steel melter was to increase 
the quantity of gas to the furnace and thus levy 
a greater demand on the producers. Forcing the 
producers generally resulted in a poorer quality 
gas, which further reduced the flame intensity 
and emphasised the troubles at the furnace, and 
also caused difficulty at the producers. Control, 
therefore, of gas quality and pressure to the 
furnace, control of air supply through the valves 
and control of draft were all essentials for econo- 
mical working of the furnace. 

A number of graphs were given, and the results 
of the author’s work summarised as follows :—(1) 
Control of gas and air supply and draft in- 
creases the calorific intensity of the flame in open- 
hearth furnaces, and has the following results :— 
(a) Saving in fuel; (b) increased output of steel: 
(c) longer life of furnaces (because of less varia- 
tion in the temperature at which they are 
operated); (d) lower velocity of gas passing 
through the furnaces and consequently lower brick 
costs; (e) less cost of de-oxidants and improve- 
ment in the quality of the steel produced. (2) 
Continuous recording by suitable graphs allows 
of the operators noting the results of control, side 
by side with results obtained in furnace operation, 
of output and fuel consumption. 


Cylinder Iron. 


At a meeting of the Wales and Monmouth 
Branch of the Institute of British Foundrymen, 
Mr. F. J. Cook, a past president, lectured upon 
the subject of cylinder iron, which has already 
been published in our columns. A short discussion 
followed, in which Messrs. Ben Hird, Jones and 
McClelland took part. He was accorded a vote 
of thanks on the proposition of Mr. McClelland, 
seconded by Mr. Galletly. 
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Bardenheuer and Zeyen’s Paper Criticised.* 


By J. Shaw (Southsea). 


(Continued from page 378.) 


‘Turning now to experiment No. 1, the same small 
amount of 2} ounces of metal was used. This was 
again taken up to the various temperatures aimed 
at, using the same type of crucible. It was held at 
the desired temperature for 15 minutes. The cur- 
rent was then shut off and the crucibles withdrawn 
when the metal cooled to 1,250 deg. C. and at 
1,200 deg. C. cast into a copper chill, which gave a 
wedge of metal 1 mm, at the point and 6 mm, at 
the thick end. The irons in Table J were used. A 
number of micrographs are given, taken from both 
point and thick end of the wedge from specimens 
cooled from various temperatures. Conclusions 
from those taken at the thin end, are that in 


carbon, they disappear at 1,500 deg. With carbon 
3.45 per cent. at 1,600 deg., while with 3.69 per 
cent. cupola metal they do not disappear until 
1,800 deg. It may be inferred from these results, 
the decomposition of the graphite nuclei depends 
on the carbon content of the iron, and that very 
high temperatures of superheat are necessary to 
dissolve completely the nuclei in high carbon irons. 
Having doubts about the thin edge of a chilled 
wedge 1 mm. thick containing free graphite, the 
present author asked Mr. Colin Gresty to try it 
out. He made a cast-iron chill to the size given 
and cast two wedges in the chill with metal of the 
following composition: —TC, 3.37; Si, 1.92; P, 
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perature graphite was seen. It is interesting to 
note that graphite in D was confirmed by analysis. 

There are several points that suggest themselves 
at once :— 

(1) As experiments 1 and 2 were carried out on 
similar lines, except one was chill cast and the 
other left in the furnace till cold, it can be pre- 
sumed that oxidation took place to the same ex- 
tent in each case. Both were melted up to a given 
temperature, held for 15 minutes, current shut off, 
but the chill cast was withdrawn from a cooling 
furnace at 1,250 deg. and poured at 1,200 deg. 
Granted this the whole of the difference between 
the wedges cast at 1,200 deg. and those at 1,800 
deg. could be put down to altered composition and 
not to increase of temperature. 

(2) It could be held that the time element after 
solidification would account for the graphite in 
the thick portion, in line with the usual carbide 
theory. 

(3) That all melts from Series I and some of 
the lower carbons and silicons in the other melts 


GC, 
Melt Cast TC. C.C. G.C. Si. Mn. 8. | Trans Def MS. Imp BN Micro 
Temp. | Temp. C.C Kg./mm?.} Mm Tons/in?. structure, 
1450 1350 S.C. 3.38 0.81 2.57 1.69 0.67 0.44 0.08 76.04 43.3 11.9 14.5 0.93 185 Pp 
CC, 3.31 —- 3.31 100.0 59.1 18.2 16.7 1.07 142 F 
1400 1350 S.C. 3.18 0.79 2.39 1.72 0.81 0.38 0.065 75.16 44.1 10.6 17.4 0.98 205 P 
C.C, 3.0% — 3.03 100.0 63.8 20.4 17.9 1.44 150 F 
1400 1350 S.C. 3.01 0,79 2.22 1.73 0.70 0.49 0.086 73.75 46.1 10.0 18.42 0.98 215 P 
C.C. 2.97 0.12 2.85 95.96 66.4 22.4 19.6 1.64 154 F 
1400 4350 S.C, 2.88 0.77 2.41 1.92 0.73 0.50 0.1 73.26 47.9 10.5 21.1 0.90 209 P 
C.C, 2.79 0.03 2.76 98.92 68.7 22.7 22.2 1.73 156 F 
1400 1350 S.C. 2.68 0.88 1.80 1.73 0.80 0.36 0.09 67.16 57.7 11.4 21.7 0.96 236 P 
C.C. 2.60 0.03 2.57 98.85 74.6 52.0 22.5 4.67 156 P+F 
1480 1370 S.C, 2.52 0.77 1.75 1.83 0.68 O47 0.08 69.44 51.3 9.9 21.0 0.78 24: Pp 
C.C 2.49 0.03 2.46 98.79 69.5 23.4 21.3 1.06 155 P+F 
Sertes II—Low Puosrpnorus anp Sutpuur Irons. 
1400 1350 S.C. 3.37 0.66 2.71 1.86 1.01 0.06 0.023 80.42 39.4 18.0 14.4 Ll 165 P 
C.C. 3.23 _- 3.23 100.0 62.1 66.2 18.6 10.61 132 F 
1400 1350 S.C, 3.31 0.67 2.64 1.75 0.78 0.06 O.OLT 79.76 39.9 15.1 14.8 1.57 175 Pp 
C.C. 3.31 O17 3.14 1.75 94.86 62.8 148.0 19.4 10.61 132 F 
1400 1350 S.C. 3.21 0.68 2.53 1.70 O.S4 0.03 0.022 78.82 49.5 16.1 16.7 1.57 176 P 
C.C. 3.18 0.20 2.98 93.71 68.6 53.0 19.7 2.57 150 P+F 
1450 1330 S.C. 2.99 0.71 2.28 1.75 O91 0.07 0.024 76.25 52.7 17.2 21.2 2.05 193 P 
C.C. 2.88 0.06 2.82 97,92 64.3 108.1 22.5 10.61 133 F 
1400 1350 8.C. 2.72 0.71 2.01 1.96 0.93 0.05 0.016 73.9 61.4 18.5 24.2 1.93 208 P 
C.C. 2.71 0.06 2.65 97.79 69.4 116.7 25.1 9.01 145 F 
1400 1350 S.C. 2.57 0.71 1.86 1.63 0.76 0.07 0.023 72.37 53.4 12.4 22.8 1.50 216 Pp 
C.C. 2.50 0.35 2.15 86.0 92.4 128.2 24.6 10.61 187 P+F 
1400 1350 S.C, 2.27 0.58 1.69 1.69 0.89 0.06 0.023 74.45 52.0 9.9 20.9 0.95 229 P 
C.C 2.27 0.49 1.78 78.41 109.9 89.7 31.7 10.61 207 P+F 
Serres 12 Hicu Sricon. 
1400 1350 S.C. 3.47 — 3.47 3.32 0.55 0.05 0.023 100.0 18.2 13.5 5.3 1.08 112 F 
C.C. 3.45 0.07 3.38 0.55 97.97 68.2 22.5 13.2 1.35 183 F 
1400 1350 8.C, 3.34 0.52 2.82 3.28 0.55 0.03 0.023 84.43 33.8 16.7 9.9 0.97 155 P+F 
C.C. 3.28 0.04 3.24 98.78 80.0 21.8 20.8 1.62 179 F 
1400 1350 S.C. 1.91 0.74 aie 3.73 0.71 0.07 0.023 61.26 79.8 13.0 28.6 Lil 280 P 
C.C. 1.85 — 1.85 100.0 88.1 18.4 17.6 1.14 184 F 
1400 1350 8.C. 2.55 0.43 2.12 3.39 0.65 0.07 0.02 83.14 55.8 13.8 20.2 1.39 223 P+F 
1400 1350 S.C. 2.35 0.62 1.73 3.39 0.60 0.03 0.02 73.62 64.4 13.5 27.5 1.29 244 P 
cupola metal containing 3.69 per cent. carbon, 0.98; S, 0.096; and Mn, 0.67 per cent. A metal vast at 1,200 deg. are below the liquidus, and 


appreciable quantities of graphite are present at 
1,200 and 1,300 deg., and traces remain visible 
even up to superheats of 1,600 deg., a superheat- 
ing temperature of 1,300 deg. was sufficient in 
irons 1 and 2, containing 3.45 and 2.95 per cent. 
carbon to dissolve the graphite to such an extent 
that it is no longer clearly brought out in the 
microphotos. To enable the question to be answered 
as to whether, on superheating the metal all the 
graphite nuclei have been made to disappear, the 
metallographic test such as was used is not suffi- 
cient to render visible any nuclei still present. 
This question can, however, be answered to some 
extent by allowing the nuclei to grow for a very 
short time. Microphotos from the thick part of the 
wedge allow this. One sees that the nuclei that 
are invisible in the thinnest part of the cross-sec- 
tion, and must still be present even at high tempera- 
tures, are now in evidence. In the 2.95 per cent. 


*A Paper read before the London Branch of I.B.F., Mr. 

bake An abetract of the original 
Paper (“Graphite in Grey Cast Iron”) appeared in our 
issue of Auguet 23, page 133, et seq. 


approximately the same as No. 3 cupola iron 
given. Both wedges were cast from the same 
ladle, one at 1,300 deg. C., the second at 1,170 
deg. C. Photo-micrographs of both at the thick 
and thin edge were made. A and B were from the 
thin and thick end of the 1,300 deg. C. wedge, 
whilst C and D were from wedge at 1,170 deg. C. 
These were taken at 75 dia., also a further one 
from the thick end of the latter at 500 dia. to see 
if it cleared up matters. Gresty states: ‘‘ I think 
D is the only one which definitely contains 
graphite, but in that one I would not swear, 
because the effect would be very similar if the 
metal was not solid, due to gas, ete. You will 
notice in B there are quite a number of black 
inclusions, but I do not think they are graphite. 
Photos A and C I should say are free from it. 
There is some doubt, because it is not easy to 
polish a specimen that it will be quite free from 
minute pits. If a few black specks are seen under 
the microscope, you are faced with the question 
as to whether they are or are not graphite.’’ The 
important point is that it was at the lawer tem- 


would contain some solid solution. 

Considerable time has been devoted to these two 
experiments to show on what frail grounds some 
conclusions are drawn. In wading through the 77 
references given, there are numerous other investi- 
gations, both in this country and abroad, open to 
question. Much of the Japanese work was done 
on one ounce of material. A number in this coun- 
try and America, in which diminution of one ele- 
ment takes place, the reduction on the other 
elements is ignored. One, for instance, with con- 
tinually lowered carbon, contains the content of 
three other elements exactly alike to the second 
place of decimals for 25 experiments, Others are 
cast below the liquidus. The time has arrived when 
some definite method of approach should be agreed 
upon, in which all pure iron bases are done away 
with, unless the practical side of the question uses 
similar materials. This stricture does not, of 
course, apply to new research work on new lines, 
but before the results of these latter are published, 
they should be tried out on a practical scale. There 
is at the present time too much ‘‘ Window Dress- 
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ing,” that is, rushing into print before the small 
scale experiments have been tried out, with dis- 
couragement to all concerned. Both the conclu- 
sions offered in the summing up of this part of 
the Paper are open to criticism on the evidence 
offered, however much one may agree with the 
conclusions themselves. 

(1) By quenching tests on wedge specimens it 
was possible to follow the dissociation of the gra- 
phite nuclei in the melt at increasing temperatures 
of superheat; and (2) by means of melts in vacuo 
and in air with subsequent slow cooling in the 
furnace, it has been proved that the tendency of 
the melt to cool white increases with the tempera- 
ture of superheat. 


Effect of the Development of the Graphite on the 
Mechanical Properties of Cast Iron. 

This part of the Paper is most important, and 
as the experiments were carried out with 66 lbs. 
of iron, the results are not so apt to be affected 
by outside influences. The section is opened with 
references to the work of previous investigators. 
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atically to study the effects of varying percentages 
of carbon on the formation of the graphite and 
the strengths of the material. The bars were cast 
in both chill and sand moulds. Four series were 
examined with various percentages of carbon. 
Series 10 consisted of scrap cylinder iron. Series 11 
and 12, Swedish pig. Series 13, of 50 per cent. 
Swedish and 50 per cent, scrap from 11]. Special 
alloys were used to reduce some of the elements. 


Series. Cyl Tron. Iland12.| Special alloys. 
T.C. 3.39 3.69 Pure ingot scrap. 
(per cent.) 

1.67 0.06 Ferro Silicon 83 
per cent. 

Mn. 0.77 Trace Ferro Mn. 77 per 
cent. 

0.33 0.06 Ferro Phos. 

8. 0.09 0.02 Ferro Sulphur. 


The alloys were used to try and keep the Si, Mn, 
P and § constant, with a gradual reduction in the 
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derived from turnings across the whole section, 
while to insure correct carbons and graphites, thin 
plates 0.06 in. were dissolved in their entirety, 


Table III shows the strength, etc., and the 
analysis of the first three series, taking the sand- 
cast cylinder iron first. The transverse and 
tensile strengths increase with carbon content at 
2.68 per cent., and then fall slightly. The deflec- 
tion remains almost constant, as does the impact, 
whereas the Brinel] hardness increases. In the 
annealed chilled bars, transverse, tensile deflection 
and impact all increase with decreasing carbon 


content with a low and almost constant Brinell 
of 154. All the sand-cast bars show an all- 
pearlitic structure, although the T.C.° and Si 


varies from 4.35 to 5.07 per cent., and the tensile 
from 14.5 tons per sq. in, to 21.7 tons per sq. in, 
While the chill cast annealed bars are all ferritic, 
the strength figures are all considerably higher 
than the sand-cast bars. This is in line with 
Broughall’s findings. The deflection and impact 
are nearly twice as much, Bardenheuer states: 
‘From the fact that the annealed chill-cast iron, 


The conclusions of Bardenheuer and Wiist in 1922 carbon content by ingot scrap. despite its nearly all-ferritic ground mass, is 
IV. 
COMPARISON OF SYNTHETIC METAL Part SYNTHETIC, ALSO CYLINDER Tron. 
| | Gc. | | | | 
Melt Cast Typ | TC Cc. | GC. Si. Mn. P. 8. ——°, | Trans. Def. Ten Imp | BN Micro- 
Temp. | Temp. Iron | C.C. | Kg./mm*.| Mm. Kg mm? | structure, 
1400 1350 ll 3.21 1.68 2.53 1.70 0.84 0.03 0.02 78.82 49.5 16.1 26.5 1.57 176 P 
135 1330 1: | 3.37 0.48 2.79 1.81 0.77 0.06 0.02 85.32 40.3 15.2 21.3 1.03 164 P+FE 
1400 1350 10 3.18 0.79 2.39 1.72 0.81 0.38 0.06 75.16 44.1 10.6 27.6 0.98 205 P 
1450 1330 11 2.09 0.71 2.28 1.75 0.91 0.07 0.024 76.25 52.7 17.2 33.7 2.05 193 Pp 
1400 1350 13 3.04 0.66 2.38 1.66 0.69 0.06 0.02 78.29 44.6 14.2 28.6 1.22 173 Pp 
1400 1350 10 | 3.01 0.79 2.22 1.73 0.70 0.05 0.08 73.75 46.1 10.0 29.4 0.89 215 Pp 
1400 1350 11 | 273 0.71 2.01 1.96 0.93 ; 0.05 0.02 73.90 61.4 18.5 38.4 1.93 208 p 
1400 1350 lt | 2.74 0.74 2.00 1.74 | 0.89 0.076 0.02 72.98 57,8 14.9 36.7 1.53 209 Pp 
1400 1350 10 |) (2.68 0.88 1.80 1.73 | 0.80 0.36 0.09 67.16 57.7 11.4 “34.4 0.96 236 P 
Mavrer DiacraM. HicH Suowrne Loss anp STRENGTH witH 450° C, 
| | C.C. Ten. Tran. | BN, 
T.C. + Si T.C Si Mn Pp 8S. 
| oN | 450°C. | | N | 450°C, | N | 450° C. | N | 450° C. 
7.A7 2.42 0.61 0.60 5.05 1.08 0.13 0.07 19 16.0 33 32 167 147 ’ 
6.60 3.12 0.95 0.94 3.48 0.70 0.13 0.08 16.5 14.0 30 32 133 | 110 
91 2. 7 0.70 0.71 3.72 1.12 0.05 0.05 23 23 46 47 185 166 
CasTINnG TEMPERATURE AND INCREASE oF C.C. witH H.C.T. 
Hailstone. | Longmuir. Hatfield. Bardenheuer. 
Hot. | Med. Cold. Hot. | Med. | Cold. | * Hot. | Med. | Cold. Hot. | Med. | Cold. | Hot. | Med. | Cold. 
TC, | 3.09 3.12 3.16 3.58 3.65 | 3.66 3.30 | 3.29 3.23 3.59 3.55 3.57 3.37 3.36 3.31 
C.C, | 0.52 0.51 0.51 0.55 0.54 0.50 1.50 1.10 1.00 0.72 0.68 0.62 0.80 0.71 0.65 
GC, 7 2.57 2.61 2.66 3.03 3.02 3.17 1.80 2.19 2.23 2.87 2.87 2.95 2.57 2.65 2.66 
ANNEALING 950° C. or 750° C. 
Melt Cast | Anlg | TC G.c Si G.C. Trans. Def. Ten. 
Temp. | Temp. | Temp. Mn. P. | Kg./mm?.| Mm. |Kg/mm2. Imp. Bn Micro- 
C.C. structure. 
1400 1350 850 2.78 0.42 2.36 1.61 0.89 0.05 0.02 84.89 99.2 76.0 38.9 10.61 181 P+ FE 
750 2.82 1.94 0.88 1.61 0.89 0.05 0.02 31.21 95.5 19.0 48.6 1.25 282 c+PpP 
1400 1350 850 2.52 0.49 2.03 1.79 0.88 0.04 0.02 80.56 105.8 130.5 42.1 10.61 200 P + FE 
750 2.64 2.33 0.31 1.79 0.88 0.04 0.02 11.74 103.4 11.0 50.1 0.93 324 P+C 


are underlined, viz., ‘‘ That the essential character- 
istics of the structure of high quality cast iron 
are, that the graphite be distributed as finely as 
possible and that the ground mass be pearlitic.” 
The author then states, the extremely important 
bearing of the type of graphite on the strength 
of cast iron seems to have been for a time regu- 
lated to the background in favour of a pearlitic 
ground mass by the researches of K. Sipp and 
Bauer. There is a reversion from this latter 
ground by the work of Emmel with his low-carbon 
iron; Schuz, by casting in a chill with a ground 
mass mostly ferritic; Piwowarsky, Kerpley, Wiede- 
meyer, Meyer, using higher temperatures and 
chills, annealing the product of the latter. 
as results (I1.B.F., 1918) are not men- 
tioned, important as they are. 

The Bardenheuer tests were carried out system: 


The weight of each melt was 66 lbs., which was 
taken up to approximately 1,400 deg. C. The metal 
was then poured at 1,350 deg. C. From each melt 
two bars were cast 28 in. long x 1.2 in. dia. 
These were left in the mould till cold. Two other 
bars of the same size were cast in chill moulds from 
the same ladle. All the chilled bars were after- 
wards well packed in iron turnings and annealed 
for 6 hours at 850 to 950 deg. C., and were then 
allowed to cool very slowly in a closed furnace. 
From each bar was cut a transverse bar tested at 
24 in. centres. A tensile bar turned down to 0.7 
in the centre with a gauge length 1.2. The turned 
diameter of the chill cast was altered to 0.8 due to 
slight piping in the centre. The Brinell was 
determined on three positions equidistant from 
the edge. For the impact the top unmachined ends 
of the bars were wall. The chemical analysis was 


superior as regards strength properties to the 
purely pearlitic sand-cast iron, demonstrates 
clearly that the structure of the ground mass has 
only a subordinate bearing on the strength pro- 
perties of grey iron, and that it is primarily the 
form and orientation of the graphite that governs 
the mechanical properties.’ 

Series 11.—Here again the transverse, tensile 
and impact strength increases with falling carbon 
content up to 2.72 per cent. and then falls off. 
The deflection is about constant to the same 
figure. The Brinell increases. In the chilled 
annealed bars the strength increases with each 
reduction of carbon and the transverse strength 
at 2.27 per cent. C. is approximately 65 tons per 
sq. in., with a tensile of 31.7 tons per sq. in. 
The deflection is extraordinarily high. In one 


case with 3,31 per cent. C, attaining nearly 6 in. in 
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21 in. The Brinell hardness increases with each 
decrease of carbon (This again shows that the 
Brinell figure is no measure of the CC. in cast 


iron). The structure of the sand-cast bars is all- 
pearlitic. In the annealed bars the ground mass 


was mainly ferritic up to 2.5 per cent. C. At 2.27 
per cent. C, it was all-pearlitic. This corresponds 
with the highest strength. In the sand-cast bars 
the graphite is in the form of coarse lamelle, 
which only becomes finer and assumes the graphite 
eutectic arrangement at very low carbon content. 
In the annealed chilled bars the carbon is present 
exclusively in the temper carbon form which 
decreases in size and quantity with each drop in 
carbon. From this result Bardenheuer infers 
that any endeavour to improve cast iron by bring- 
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ing influence to bear on the metallic ground mass 
will only have the desired effect where the graphite 
oecurs in a fine form. 

Series 12, High Silicon.—With the sand-cast 
bars the strength figures increase continuously 
with falling carbon content until with carbon at 
1.91 per cent. and silicon at 3.73 per cent. the 
second highest tensile of the whole series, sand or 
chill cast, is attained with 28.6 tons per sq, in. 
Even with 2.35 per cent. C. and 3.39 C., the tensile 
is 27.4 tons per sq. in. The Brinell hardness 
increases with decrease of carbon till the highest 
figure of 280 is registered. The deflection and 
impact do not vary much. The annealed chill 
cast show a pronounced maximum for transverse 
deflection and impact with 2.55 per cent. C. The 
Brinell hardness is about constant. Although 
the strength figures of the chill cast are again 
hetter than the sand cast, the difference is less, as 
the percentage of carbon is lowered. The lower 
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carbon sand-cast tensile are much in excess of 
the chill cast, but this is due to the pipe in the 
chill-cast bars. This would, however, not account 
for the fact that two of the sand-cast bars hold 
higher breaking tensile loads than any other in 
the tables, except the chill-cast bar No, 86, 
Series 13 consists of 50 per cent. scrap and 
50 per cent. Swedish. The object was to show 
that when free graphite was present, as in scrap, 
it would affect the final strength of the bars cast 
from it, unless taken up to a high temperature. 
The figures obtained tend to substantiate this. 
Series 14.—The object here was to compare the 


influence of different annealing temperatures. 
Four chill cast bars from each of a few melts 


were made. Two from each melt were heated 
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for six hours at 850 to 950 deg. C. Two others 
for the same time at 750 to 850 deg. C. ~ The 
transverse bars show an increase at 750 over the 
950, with a carbon content of 3.06 per cent. or 
over, and drops with lower carbon. The tensile 
shows an increase in every case when annealed at 
the lower temperatures. The deflection is much 
lower at 750 deg. C., but is much greater than 
the sand-cast bars from the same ladle. The 
Brinell is much higher at 750 than 950 deg. C. 


Structure and Mechanical Properties. 

It. would be as well at this time to consider the 
results shown on the second point, viz.: ‘‘ Effect 
of the development of the graphite on the mech- 
anical properties of cast iron.’’ With the con- 
clusion expressed as to the dominance of the state 
of the carbon and its quantity all will agree. 
Whether all would go as far as Bardenheuer, is 
an open question. Broughall’s work throws some 


light on the subject of the influence of chilled 
moulds on the structure of the ground mass. He 
took cooling curves of both chill- and sand-cast 
bars. An examination of these shows the entire 
suppression of the second and third arrest (P. 
1.1 per cent.), while the primary arrest is very 
slight. Bardenheuer in a previous paper (‘ Stahl 
und Eisen,’’ May 26/27) cast both sand and chilled 
bars from a white Swedish pig-iron. Photo- 
micrographs of both are given. A glance at 
these will show at once part of the increased 
strength of chilled bars is due to the size and 
formation of the crystals. While both are 
dendritic the arrangement and small grain size 
of the chilled bars give a much stronger forma- 
tion of the ground mass. ‘This structure was not 
affected by annealing for three hours at 1,000 
deg. C., apart from some few punctiform carbon 
segregations. Hatfield (J. I. and S. I., 1906, 11) 
put torward the same reason for the difference 
hetween bars No, 8 and 9, showing photos of the 
different structures. Broughall advanced a 


theory that this fine structure and_ increased 


’ density was not only due to quick cooling, but 


was intensified by the suppression of the expan- 
sion at the critical temperature, by the 
rigidity of the chill mould. With Broughall’s 
explanation the author is in agreement, 
but not that the chill mould resists the 
expansion, but the rapidly-formed chilled shell 
of the casting itself. ‘The reasons are these: 


. when casting a chilled roll, if the bottom runner 


gives way just as the mould is full, there is 
invariably left a chilled pipe about 2 in. thick, 
the full diameter and length of the chill mould. 
No critical point could have been reached by the 
bulk of the metal in that time. Jt is known 
from many experiments and from Schutz’s work 
on chilled rolls, that due to the contraction of 
the outer shell, but more because of the expan- 
sion of the chill mould itself, that the casting is 
not in contact with the permanent mould, in 
about one minute, dependent on the bulk of the 
casting. This is before the main expansion takes 
place. We also know that in casting long rolls 
there is occasionally a vertical split in the body 
in the position as cast. This is entirely due to 
the expansion under discussion. It is known the 
newly-formed outer shell has not been thick 
enough to resist the expansion. Lengthen the 
freezing range of the metal to allow time for the 
outer chell to grow thicker, and there is no crack. 
Smalley disagreed with Broughall’s explanation, 
but if one grants that the rapidly-chilled shell of 
the casting itself resists the expansion and not 
the permanent mould itself, his examples do not 
prove his case, because in one case his loosely- 
rammed chilled plates did not receive the expan- 
sion of the casting, but the shell of the casting 
itself. In the other the highly-heated mould pre- 
vented the outer shell forming. 


Now what are the advantages on the practical 
side? There is a limit to the castings that can be 
made in chills. The cost of the latter, the liability 
for a complicated casting to crack, and annealing 
would bring foundry costs to a figure approaching 
malleable price. As in malleable there would be a 
limit to the effectiveness of chills. To reduce the 
carbon to low limits, even in the air furnace, brings 
other troubles. The Emmell interests, for in- 
stance, have now raised the carbon of their 
material to 3 per cent., while the experiments are 
interesting and points in the way desired, its prac- 
tical utility is not yet. 


The conclusion put forward for Series 11 is that 
an all-pearlitic structure does add strength even 
to an iron containing graphite in the proper form. 
What is meant by an all-pearlitic structure? The 
way the Press has been inundated with articles in 
which authors have claimed that their production 
is all-pearlitic would lead one to think a new era 
had set in for cast iron. Unquestionably on a 
1.2 in. dia. bar with ordinary iron for castings 
1 in. thick, the difficulty is not to obtain an all- 
pearlitic structure, but to avoid it. By what 
standard are comparisons to be made? One may 
have a coarse laminated structure or one so emulsi- 
fied that it is barely recognised at 1,000 dias. One 
may have a tensile of 9 tons or one of 20 tons, both 
are pearlitic, as Table III shows. There is little 
relation in composition, even in the present in- 
vestigation, practically all the sand-cast bars are 
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all pearlitic, so one returns to the old idea of 
mechanical tests. 

The high silicon experiments in Series 12 are 
very interesting, and would repay further investi- 
gation. Who would expect with TC 2.35 per cent. 
and Si 3.39 per cent., a tensile strength of 27.4 
tons per sq. in.? A figure only exceeded twice in 
the whole of the tables, whether chill or sand cast. 
How this would behave with thick sections of cast- 
ings the author has not been able to try out. 
Maurer, in his recent investigation, found that 
heating a mould up to 450 deg. C. was equivalent 
to raising the thickness of the casting from 1.2 in. 
to 3.5 in. thick. In Table V are a few high sili- 
con irons abstracted from Maurer’s tables. From 
it there will be noted there is not the great drop 
either in combined carbon or strength that would 
be expected. The author pointed out in a pre- 
vious Paper that a low total carbon was of much 
more importance than a low silicon, giving further 
examples taken from Maurer’s work. With TC 
2.65 per cent. and Si 3.24 or TC + Si = 5.89 per 
cent., the tensile and transverse results were at 
least 25 per cent. higher than with TC 3.65 per 
cent., Si 0.9 per cent. or TC + Si 4.55 per cent. 
It would seem that once the carbon is round about 
2.6 per cent. a few decimal points of silicon has 
little effect. Take three examples from the present 
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no great variation in any result. Melted at 1,260 
deg. C. the samples gave 17 tons tensile, at 1,350 
deg. C. 18.8 tons tensile, whilst with metal at 
1,520 deg. C., 18.2 tons tensile. The remaining 
two experiments one can pass because of severe 
oxidation. 

Casting Temperature.—There are widely dif- 
ferent opinions as to the effect of casting tem- 
peratures on cast iron, but with one exception, all 
agree that with lower casting temperatures from 
the same ladle of metal, there is a rise in the gra- 
phitic carbon. Northcott’s evidence is open to 
question, because in both table and graph he 
shows that his highest Brinell number agrees with 
his highest graphite. It would repay the B.C.1.R.A. 
to repeat his experiments, as the figures are so 
often quoted. Hatfield, Longmuir, Hailstone, 
Oberhoffer, and Stein, together with the present 
investigators, all find to the contrary. 

This series of experiments is very helpful. There 
is only one complaint to make. During the whole 
of the Paper there are no two irons alike in com- 


position. Therefore the effects of the different 
treatment can only be judged by the example 
ziven. Little comparison can be made with the 


previous experiments. If two or three base irons 
had been used for the whole of the experiments, 
results from one experiment could often he con- 


experiment. firmed, or otherwise from the previous ones. — In 
TABLE V. 
TC | Oe | aa Si | Mn = | S | Trans- | Deflec- | Ten- | Im- Bri- 
= | verse. _| tion. _tion. | sile, | pact. nell. 
2.35 | 0.62 | 1.73 | 3.39 | 0.60 | 0.023 | 0.023 | 64.4 | 13.5 | 43.5 | 1.29 | 24 
2.27 | 0.58 1.69 1.69 0.89 | 0.066 | 0.023 52.0 | 9.9 33.20) 0.9% | 229 
2.57 0.71 | 1.63 | 0.76 | 0.07 | 0.023 | 53.4 | 12.4 | 36.2 | 15 216 


These examples, together with others dealt with 
at a recent meeting by Hurst, only show how futile 
it is to attempt to construct diagrams of the TC + 
Si variety, or even to attempt to correlate com- 
position and strength until one can, under ordi- 
nary practical conditions, control that structure 
on which we know strength depends. The whole 
efforts of the foundry world should be bent to 
this end. 

The results obtained by Series 13 are only what 
the author has stated for years. The use of syr- 
thetic materials will always give a different result 
from a straight pig-iron of the same analysis, at 
all events under cupola conditions. The reason 
that with lower carbon in the present experiments 
this no longer seems to occur is due to the need of 
further dilution with steel to obtain the low car- 
bons. With 50 per cent. Swedish, with 3.69 per 
cent, carbon, and the average from No. 11 with 2.99 
carbon would be too high, so one again has a syn- 
thetic mixture. Even the chilled annealed bars 
follow the same line. 

Series 14.—The point desired to be emphasised 
has been dealt with earlier, viz.: That the whole 
of the increased strength of the onncalel cast bars 
is not due to the altered graphite, but partly due 
to the improved formation of the crystals of the 
ground mass due to rapid cooling. 


Influencing the Development of the Graphite and 
Strength of Cast Iron by Heating the Melt. 

Superheating.—This matter has been dealt to 
some extent with earlier on. Three references are 
given which favour this, but their results are not 
convincing from the extracts personally examined. 
Carbon is lowered in two cases, while Meyer found 
an increase of graphite with temperatures over 
1,500 deg. C., evidently the container again. Ropsy 
sounds a note of warning, obtaining slight increases 
in strength in some cases, but not in others. The 
present experiments were carried out with 132 lb. 
melts from scrap iron. From the cylinder scrap 
iron, test bars were cast as the furnace reached 
1,260 deg. C., and a series of bars with about every 
increase of temperature of 60 deg. C. until the 
final temperature of 1,520 deg. C. was reached. 
The metal was held in ladle for each set until a 
casting temperature of about 1,300 deg. was re- 
corded. This iron showed little oxidation. It is 
stated and shown by three microphotos that there 
was increasing refinement of graphite with rise in 
superheat. In view of this, and what was stated 
earlier, one would expect the highest strengths to 
coincide with the highest temperature. There is 


the five which follow, neither of the cupola irons 
can be compared with the superheated irons, 
Take the cupola irons first. They are tapped 
into ladles at 1,400 deg. C. and 1,420 deg. C. Bars 
are cast at 1,380 deg. C., and with every drop of 
approximately of 40 deg. C. until 1,180 deg. C. 1s 
reached. There is a decided drop in CC between 
the highest and lowest casting temperature, with 
an increase of graphitic carbon. The transverse 
follows this drop to some extent, but the highest 
test result is with a casting temperature of 1,350 


Tas_e VI.—Highest Transverse Tests from each 
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advantage. The tests from this superheated iron 
are not abnormal, and are little different from 
those melted at normal cupola temperatures, as 
shown in Table VI. 

Now, what evidence has been produced that the 
highest temperatures from cupola iron warrants 
the statement so often made that this affects 
seriously the structure of our castings, or warrants 
putting up special cupolas to meet this theory? 
Table VI has been ‘arranged to show the highest 
transverse strength in each of the eight series we 
have examined. From it one is at once confronted 
by the fact that the highest results are attained 
with low-carbon irons which have been diluied 
with steel scrap and ferro-alloy additions melted 
and cast at good ordinary temperatures. ‘The 
highest result obtained by the series devoted to 
superheating is No. Ila, and this was only taken 


up to ordinary cupola temperatures, melted at 
1,350 deg. C., cast at 1,840 deg. C. This bar was 
over 7 tons less tensile than No. 7, or if one 


include the high-silicon series, 10 tons lower. It 
is hard to understand the position of Nos. 31 and 
35 (11s and 11c), with their low carbon and good 
composition. These irons were superheated to 
1,610 deg. C. and 1,600 deg. C. respectively, vet 
the tensile is lower than No. 7 by & tons, and is 
some 3} tons lower than the cylinder iron No, 6, 
which contained tree graphite to start with. The-e 
(31 and 38) are also considerably lower than Cook’s 
two irons, which were included as a comparison. 


In none of the superheated irons in Tables XII 
and XIII does the highest casting temperature 
correspond to the highest tensile. While the 


unoxidised iron in Series IT and the three irons 
in Series XITT show more regularity in both ten- 
sile and transverse with varying casting tempera- 
tures from a ladle superheated, the strengths are 
such as are attained with good hot metal of the 
same composition. These comparatively low 
strengths are difficult to understand when it is 
stated and shown by micrographs that the graphite 
is considerably refined. The authors state ‘“ That 
it would seem a certain time of superheat is neces- 
sary in order to obtain any marked effect from 
superheating.’’ Granting this, it would seem that 
high-strength iron from the cupola depends 
more on the condition and quantity of carbon as 
charged than superheat. Hot iron is always good, 
because a certain poling and refinement takes 


table showing Melting and Casting Temperatures. 


‘ Tran. Ten. 
| cc. | si | 8. | Ke | Det. Ke. | A 
em}. temp m/m? m/m? No. 
1,400 1,350 1.91 0.74 3.73 0.71 | 0.07 | 0.02 79.8 13.0 45.5 280 8 
1,400 1,350 2.72 | 0.71 1.96 | 0.93 | 0.05 | 0.02 61.4 18.5 38.4 208 7 
1,400 1,350 2.59 0.76 1.66 0.86 | 0.07 | 0.02 59.1 14.5 41.5 209 9 
1,400 1,350 2.68 | 0.88 1.73 | 0.80 | 0.36 | 0.09 | 57.7 11.4 34.4 236 6 
1,350 1,340 2.98 0.77 1.64 0.56 | 0.45 | 0.07 51.8 10.0 29.9 213 1LA 
1,400 1,350 2.79 0.81 1.6] 0.89 | 0.05 | 0.02 49.5 10.3 31.9 226 10 
Cook Hot 3.21 0.72 1.49 | 0.42)}1.2 | 0.1 31.6 
Cook Hot 3.26 | 0.84 1.15 | 0.29 | 0.98 | 0.13 — —_— 29.2 — — 
1,610 1,350 2.23 | 0.78 1.87 | 0.62 | 0.05 | 0.02 | 48.0 6.7 28.9 230 11B 
1,470 1,370 3.32 | 0.96 1.39 | 0.42 | 0.56 | 0.08 47.3 10.3 26.5 216 11 
1,280 1,260 2.73 | 0.53 | 1.64 | 0.80 | 0.05 | 0.02 | 47.2 7.0 26.3 219 | 11 
1,600 1,350 2.94 1.11 1.46 | 0.33 | 0.55 | 0.08 46.3 8.0 28.8 240 11C 
1,520 1,400 3.17 0.72 1.78 0.58 | 0.48 | 0.09 45.0 10.3 26.8 200 I: 
1,420 1,355 3.39 0.75 | 2.38 1.14 | 0.46 | 0.10 44.6 12.5 24.5 202 12 
1,525 1,290 3.48 | 0.69 1.64 | 0.57 | 0.54 | 0.09 | 42.9 12.0 22.1 179 13 
1,525 1,470 3.48 | 0.78 1.64 | 0.57 | 0.54 | 0.09) 42.1 12.9 22.4 185 13 
1,520 1,490 3.46 | 0.65 1.69 | 0.70 | 0.03 | 0.03 38.7 12.9 21.4 183 13 
1,520 1,400 3.46 | 0.6: 1.69 0.70 | 0.03 | 0.03 38.2 10.7 20.3 182 13 
1,400 1,340 3.59 | 0.78 1.82 | 0.69 | 0.49 | 0.12 | 36.6 11.2 16.6 167 12 
deg. C. The tensile does not behave in the same place while one waits for the correct casting tem- 
manner, but even here the lowest strength is at perature. 


the lowest casting temperature. 

The three superheated experiments, whilst they 
follow the rule, show much less gain in graphite or 
loss of CC. The resultant tests are much more 
regular with variation of casting temperature from 
a ladle of metal at a high temperature. The gra- 
phite was finely developed in all specimens. These 
last experiments yield the best evidence so far 
obtainable of the advantage of superheating, and 
the small effect of various casting temperatures on 
the increase of graphitic carbon, under these con- 
ditions. It points to either the absorption of the 
free graphite or the effect of under cooling, or 
both. Another advantage is that ordinary sands 


can be used which would not be possible if one 
were compelled to cast at 1,500 deg. C. to gain the 


Another point on which founders want further 
light is the reason why, with falling temperatures 
from the same ladle ‘of metal, bars cast at the 
lower temperature nearly always contain more 
graphite. There is a limit to this in thin castings 
when the chilling effect of the mould comes into 
operation. But a glance at Table IV, giving the 
result of Hailstone’s, etc., work, confirms the 
general trend. Piwowarsky states (A.F.A., 1926, 
p. 947): ‘* As F. Meyer poured his melts at tem- 
peratures as low as 1,250 deg. C., in order to ex- 
clude the influence of serious variations in pour- 
ing temperatures the influence of superheat upon 
the physical properties of the irons made becomes 
hardly discernible.’ The authors gave as a 
reason “ That with a high casting temperature 
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the cooling rate is so slow because of the super- 
heating of the mould. Therefore the molten iron 
is not cooled down below the freezing point and 
the rate of crystallisation is nearly the same in 
every direction, graphite crystals of a round shape 
being formed. With a low casting temperature, on 
the other hand, the cooling rate is very high and 
the iron is kept in the liquid state below the freez- 
ing point. In this case the crystals chiefly grow 
in the direction where the rate of crystallisation 
is at a maximum, resulting in forming long 
graphite flakes.’’ It is somewhat difficult to recon- 
cile this with Piwowarsky’s theory of the effect 
of undercooling. More so with Gresty’s results. 
As stated, Gresty cast two wedges at different tem- 
peratures, but only found graphite in the thick 
end of the wedge cast at 1,170 deg. ©. With this 
small amount of metal (less than 2 ozs.) cast in 
a iron chill there would be no difference in either 
cooling rate or freezing temperature, yet there is 
graphite in the wedge cast at the lower tempera- 
ture. In order to try this out further, the pre- 
sent author had two sets of ordinary chill tests 
made at two works, one in this country and one in 
Germany, by a firm who use gas-fired furnaces. 
Both showed less chill and an increase of C.C, at 
the lower casting temperature from the same ladle, 
yet this metal in the latter case was taken up 
to 1,500 deg. C., so no undissolved graphite could 
he present. The result was:—Composition: TC, 
2.96; Mn, 0.35; Si, 0.92; P, 0.48: S, 0.097 per 
cent. 

Transverse 
Modulus on 


Depth of Shock test 


chill. 2in. dia. bor 2 in. bar. 
Ist cast at 1,500C, .. 23in. 28.5 M/kg 47.8 Kg/m/m?* 


2nd cast at 1,270 .. Igin. 27.2 M/kg 33.9 Kg/m/m? 
In view of these facts, the author’s explanation 
does not tell the whole story. 


Jarring the Bath. 


The authors (Bardenheuer and Zeyen) had this 
idea tried out in three foundries by placing large 
ladles of metal on a jarring machine. Even after 
20 minutes no improvement either in structure or 
strength was found. This is in line with the 
authors’ findings. It is only where the charge con- 
sists of widely varying materials, such as large 
percentages of steel or even white and open-grey 
pigs, but more especially if concentrated alloys 
are added down the spout that the author found 
much alteration in either structure or composition 
by either jarring or holding. 


Foundry Timekeeper Retires. 


On his retirement from the Falkirk Iron Com- 
pany, Limited, after forty-seven years’ service, 
Mr. Thomas Williamson, timekeeper, was enter- 
tained by the foremen and representatives of the 
office staff on Friday evening. Mr. Scotland, com- 
mercial manager, in a happy little speech, asked 
Mr. Williamson to accept an armchair and a 
barometer as a memento of his long association 
with the firm and a token of the respect in which 
he was held by the staff. Mr. Williamson, in 
reply, expressed regret at severing his ccnnection 
with the works, and thanked them all for the good 
wishes extended to him through the chairman. 
Mr. Williamson had previously been presented 
with a good watch, suitably inscribed by the firm, 
in recognition of his long and faithful service. 


Contributions to Charities. 


The employees of Messrs. James Howden & Com- 
pany, Limited, Scotland Street, Glasgow, have 
given £240 to Glasgow district infirmaries and 
other charitable institutions. 

‘The employees of Messrs, Sharp & Company, 
Limited. Lennox Foundry, Alexandria, have sub- 
scribed the sum of £14 14s. to local charities. 


THE PARTNERSHIP between Messrs. A. Godber and 
8. Turvey, carrying on business as ironfounders, at 
Thurman Street, Ilkeston, under the style of Godber 
& Turvey, has been dissolved. Mr. A. Godber will 
continue the business. 


FOUNDRY TRADE JOURNAL. 


Refined Copper Stocks. 


By ‘‘ ONLOOKER.”’ 


An unprecedented state of affairs exists to-day 
in regard to stocks of refined copper, which, 
according to the last American statistics, barely 
exceed 50,000 short tons, and, judging by the fact 
that production is not expanding, while deliveries 
both to domestic users and for export are con- 
tinuing at a very high rate, there is little chance 
of any improvement. Ten days’ supply, which 
is about what the present stock of refined copper 
means at the present rate of consumption, is not 
only inadequate but dangerous, for should any 
unforeseen event interrupt the operations at only 
one of the refineries, the result would be disastrous 
in the extreme. 

European visible stocks have been low all this 
year, nor are they likely to improve, since Copper 
Exporters, Inc., do not make a practice of ship- 
ping consignment parcels, and the merchant holding 
of former days has vanished. Invisible stocks, i.e., 
metal lying at various manufacturers’ works up 
and down the country, have undoubtedly improved, 
but this is not saying much, for during the first 
quarter of 1928 consumers, in their anxiety that 
the copper association should not derive the im- 
pression that it was being relieved of the burden 
of maintaining necessary trading reserves of metal, 
allowed their holding to drop down to a very 
meagre figure. Relatively, of course, Europe is 
worse off than America, for with British reserves 
in official warehouses at September 30 standing 
at 1,450 tons, the Continental tonnage probably 
does not bring up the grand total to more than 
5,000 tons. This represents about three days’ 
supply only, and when one considers the altogether 
inadequate reservoir existing across the Atlantic, 
and the imminence of the season of delayed ship- 
ments, it is not too much to say that the situation 
is exceedingly grave. 

The exporters have been accused of a manoeuvre 
to raise prices by dropping stocks, but it seems 
likely that this is wide of the mark, and that the 
increase in copper values this year has been inci- 
dental to reduced reserves rather than the direct 
aim of such reduction. What appears to have 
happened is that as long as the refined copper 
tonnage was anywhere in the neighbourhood of 
100,000 tons consumers withheld purchases, and 
satisfied themselves with a hand-to-mouth policy, 
to which the producers took exception on the score 
that it was unreasonable of the manufacturers to 
expect satisfactory service if they did not keep 
up an adequate holding of copper. There can be 
no doubt that consumers had, as it were, got into 
the way of “living on’”’ the refineries and expect- 
ing immediate service of whatever was required, 
and so persistent were they in clinging to this 
method that the producers were compelled in self- 
defence to allow their holding of refined shapes to 
fall by practically 50 per cent., while maintain- 
ing and even strengthening reserves of blister 
copper. 

When at last manufacturers realised that copper 
really was growing scarce they all came in together, 
and it says something for the grip which the 
export association has on the situation that prices 
did not advance even further. There is very little 
doubt that as long as refined stocks keep around 
their present level consumers will maintain more 
adequate reserves than in the past, and ensure the 
future by keeping themselves covered for two 
to three months ahead, but will they stick to 
this policy if the tonnage of copper at the 
refineries begins to increase again? This is what 
the producers are asking themselves, and it is 
more than likely that they will treat the con- 
sumers to a period of low stocks to drive home 
the lesson they are now trying to impart. 

It may be that the refiners are right in their 
endeavour to educate their customers, but the 
method they are employing is not without 
dangerous possibilities. Apart from the chance 
of a check to production mentioned above, the pre- 
sent situation means the persistence of a ‘ seller’s 
market,’’ for unduly depleted reserves, i.e., 
reserves out of proper proportion to consumptive 
demand, must throw the situation out of balance 
and destroy equilibrium. At the present time 
sentiment is all in favour of a further rise in the 
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price, not on account of any special trade demand, 
although that is quite satisfactory, but simply 
because inadequate stocks have weighted the scales 
and the tendency is all the time in an upward 
direction. In these circumstances the least bit 
of buying is equivalent to quite a strong wave 
when conditions are normal and the balance better 
preserved. 


The Lancastrian Club. 


An Intimate International Foundrymen’s Organisation. 


By Frank F.G.S. 

The Lancastrian Club consists of International 
foundrymen (and foundrywomen) who together 
braved the stormy waters of the Atlantic in the 
Cunarder Lancastria, and together faced the iced 
waters of the American banquets during the 
International Foundrymen’s tour of the United 
States, in the Autumn of 1926. 

Last year the President was M. Leon Montupet, 
of Fonderies Montupet, Boulevard Lannes, Paris. 
This year the chair was occupied by a new presi- 
dent in M. Paul Ropsy, of the Belgian Griffin 
Company, Merxem les Anvers, Belgium. Mr. 
Frank Russell of the General Refractories Com- 
pany, Limited, Sheffield, acts as honorary secre- 
tary, 

The original intention was to hold this year’s 
reunion in Belgium, the country of the President, 
but it was so difficult to find a date which would 
suit a sufficiently large proportion of those 
eligible, and Paris was rendered so much more 
convenient because of the annual conference of 
the French Foundrymen, at which M. Ropsy was 
to be present to receive congratulatory addresses 
upon his having had the distinction of the Legion 
of Honour conferred on him, that it was finally 
arranged to hold it in the Gay City, on Friday, 
October 26. 

The Hotel Continental, in Rue de Castiglione, 
arose to the international occasion in a manner 
worthy of its reputation, and placed before the 
guests a feast which could only be described in 
superlatives. It was perfection with a polish on 
it. It was served in a magnificent gilded cham- 
ber reproduced from one of the Salons of 
Fontainbleau, and with table decorations most 
appropriate and exquisite. 

M. Ropsy, in the chair, made a happy speech 
of welcome, recalling the trying times through 
which the members had together passed unscathed, 
and hoped that many long years would pass 
before the annual gathering ceased to be held. 
He reflected that their numbers could not be 
increased, and it was to him, and he knew also 
to the others, a romantic pleasure to meet 
annually in this way and renew acquaintances 
which might easily otherwise have been lost. He 
thanked Mr. Frank Russell for his secretarial 
work, and asked him to read the letters of apology 
and the kindly wishes for the success of the even- 
ing which had been sent and expressed by many 
who were unable to be present. 

There was a very happy speech by M. Montu- 
pet, followed by one from M. Magdelenat, of 
Usines de Roseries, Bourges, Cher, after which 
an hour was spent in agreeable reminiscences of 
the American tour, 

The party consisted of Messrs. Ropsy, Montu- 
pet, with his two sons, Primet, with his son, Mr. 
and Mrs. Frank Russell, Signor and Signora 
Vanzetti, of Milan. Signor Gaulco, of Turin, M 
Ronceray, M. and Madame Magdelenat, M 
and Madame Paul Thome, Mr. Henry, Mr. J. M. 
Primrose, of the Grangemouth Tron Company, 
Falkirk, and Signor Galtarossa, of Milan. 

Next year’s gathering has been arranged to 
take place in London during the Tnternational 
Conference and Exhibition, and it is hoped that 
Mr. John Cameron will be in the presidential 
chair. 

On the Sunday afternoon following the banquet 
the whole of the members were, by the great 
courtesy of M. Leon Montupet, his guests at his 
magnificent Chateau of Villepreux, near to Ver- 
sailles, where they had an opportunity of ‘meet- 
ing representative French ladies and gentlemen. 


| 
y 
m 
as 
he 
ts | 
ts 
\ 
ed 
ed | ae 
ed 
d 
he 
to 
at & 
as 
he | 
It 
nd 
to 
‘et 
i 
b, 
ire 
he 
ra- 
: 
ow 
is 
ite 
lat 
| 
a 
j 
od, 
kes | 
her 
res 
the 
ore 
ngs 
nto 
the | 
the 
126, 
em- 
yur- — 
pon j 
ure 
‘ 
— i, 


FOUNDRY TRADE JOURNAL. 


Cast Iron for Diesel Engines. 


By Henry C. Jay. 


For some considerable time attention has been 
directed to the problem of producing suitable 
material for the construction of parts of Diesel 
engines as are subjected to high temperatures and 
pressures such as the piston, cylinder head, and 
liner, etc. It is usual to find that whenever high- 
class cast Tron is discussed the question of material 
suitable for internal combustion engines is brought 
forward; in fact, it is often believed that the 
production of cast iron for Diesel engines is the 
most difficult problem that the foundry metallur- 
gist is asked to solve, This belief, however, is 
quite wrong, more difficult problems are sometimes 
encountered which, at the present time even, seem 
to be insoluble. 

The consideration of cast iron from the point 
of view of the heavy oil engine is of great interest, 
however, and has probably led to more discussion 
than any other cast-iron problem up to the pre- 
sent. An enormous variety of compositions have 
heen suggested, also the use of various processes, 
which at first sight would lead one to believe that 
they constituted the only solution to the problem, 
and further the atmosphere of secrecy arising 
around certain jrons, which are often found to be 
quite ordinary when brought to light. 

In dealing with the various irons suitable for 
different sized castings, it is advisable to limit 
the number of grades to, say, three or four in 
order not to cause unnecessary complications, 

Chemical Specification. 
Total Carbon. 

Probably no other element in cast iron has 
caused such discussion as the quantity of total 
carbon permissible in Diesel engine work. Com- 
positions ranging from 2.3 to 3.9 per cent. have 
been quoted by various workers. This is rather 
astonishing considering that very little work has 
been done on the subject. While there are indi- 
cations that a lower total carbon may be an advan- 
tage for some purposes, the need for low carbon 
has been greatly exaggerated, and it is doubtful 
whether much is to be gained either in regard 
to strength or resistance to high temperatures 
by lowering the carbon below 3.0 per cent. Cast 
iron containing 3.0 to 3.2 per cent. total carbon 
has proved quite satisfactory in service, and in 
irons containing low silicon (0.6 per cent.) total 
carbons in the region of 3.3 to 3.4 per cent. may 
be used without harmful effects. It is now gener- 
ally recognised that low silicon is of more import- 
ance than low carbon. 


Phosphorus. 

Satisfactory results are said to have been 
obtained from irons varying in phosphorus content 
from 0.05 to as high as 1.3 per cent. For Diesel- 
engine castings the use of low phosphorus iron 
offers many advantages, and is, therefore, to be 
recommended. Phosphorus and segregation go 
hand in hand, and, therefore, if the former is 
absent the latter does not take place. Further, 
the tendency to ‘‘ draws and pulls ” is very much 
reduced in low phosphorus iron, and hence con- 
siderable advantage is to be gained by the use 
of metal containing 0.2 per cent. phosphorus or 
less for castings which have to withstand severe 
pressure tests. 

Another advantage, and one which has often 
been placed to the credit of other causes, is the 
resistance to impact obtained by the use of low- 
phosphorus irons. A phosphorus content of 0.2 per 
cent. or less will be found satisfactory, and it may 
also be stated that with good cupola practice no 
difficulty need be experienced in running quite 
thin sections in metal containing 0.1 to 0.2 per 
cent. phosphorus. 


Manganese. 

Wide differences of opinion exist regarding the 
percentage of manganese for Diesel-engine cast- 
ings. ‘Some metallurgists recommend high man- 
ganese, others saying that it has injurious effects, 


and therefore advocate the use of low manganese 
metal. High manganese produces a clean fluid 
iron, lessens oxidation, and also takes care of 
any excess sulphur. For Diesel-engine casting a 
manganese content of 1.0 to 1.25 per cent. will 
be found suitable. For castings where high and 
regular mechanical tests are required, the man- 
ganese may be increased to 2.0 per cent. with 
advantage. 
Sulphur. 

Much has been written about the harmful effects 
of sulphur, and many failures placed against this 
element. Metallurgists know full well that in the 
great majority of such cases the sulphur has had 
nothing whatsoever to do with such failure. In 
the presence of excess manganese it will be found 
that sulphur up to 0.15 per cent., or even higher, 
does not cause trouble, and, further, in the pre- 
sence of high manganese it is very difficult to get 
high percentages of sulphur into the iron should 
it be desired. With a manganese content of 1.0 
per cent. and rapid and hot melting no trouble 
need be expected from high sulphur. 

Silicon. 

Various specifications for Diesel-engine castings 
have placed the silicon to within limits of 0.6 to 
1.5 per cent. depending upon the casting thick- 
ness and type of casting. These limits are un- 
necessarily wide and, further, few metallurgists 
venture near the 0.6 per cent. end of the range 
with ordinary foundry practice. Recent researches 
have proved that silicon has a most important 
influence upon the growth, and other changes 
occurring when cast iron is heated. Amongst 
other useful information the following main facts 
have been brought to light :— 

(1) Cast iron undergoes but little change when 
heated to temperatures below 200 deg. C., the 
general composition having little effect in this 
respect. It will, therefore, be seen that a con- 
siderable variety of irons may be used for cast- 
ings which are not subjected to temperatures over 
200 deg. C., bearing in mind, of course, that the 
composition used is suitable for the production 
of any other properties which may be required in 
the casting. 

(2) That at higher temperatures than 200 deg. 
C. the general stability mainly depends upon the 
silicon content and the temperature of heating. 
The greater these are the more growth and other 
changes that will occur in the iron. 

(3)-Cast irons containing silicon in the neigh- 
bourhood of 1.2 per cent. show great resistance 
to growth, and considerable reductions in silicon 
show but little extra resistance. 

It will therefore be seen that the silicon is of 
considerable importance in castings which have 
to resist high temperatures, and to obtain the best 
results the silicon should be controlled within 
narrow limits for the various classes of castings. 

Such results are confirmed-in practice, cast irons 
containing 1.2 per cent. silicon having proved 
quite satisfactory in service for such castings as 
cylinder heads, etc. To obtain the best results it 
is necessary to vary the silicon in castings of 
different section in order to obtain the maximum 
physical properties and resistance to wear. It is 
necessary to take into consideration the casting 
thickness, mass, and weight of the casting in ques- 
tion. The lighter work, such as small cylinder 
heads, etc., may safely be cast with metal contain- 
ing 1.1 per cent. to 1.2 per cent. silicon, and the 
heavier work, where the thicknesses are of the 
order of 2 in. to 24 in., may be cast with metal 
containing 0.6 per cent. silicon, or even less. 


Classification of Diesel Engines. 
It is convenient to split up the work into, say, 
three classes as follows :— 
Class A.—Casting thickness.—} in. to 1 in. 
Weight of casting.—Up to 5 ewts. Silicon (per 
cent.).—1.10 to 1.25. 
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An example of such a casting is given below :— 

Description.—Small cylinder head. 

Casting thickness.—j in. to 1} in. 

Weight of casting.—90 lbs. 

Mixture.—Low phosphorus iron, 50 per cent.; 
mild-steel scrap, 50 per cent. = 100 per cent. 


Analysis, C.C. G.C. T.C. Si. P. Mn. 
Aschirged — — 2.10 1.45 0.04 — 1.72 
Analysis of 

eisting 0.77 2.31 3.08 1.10 0.06 0.090) 1.07 


Test bars cast from same ladle of {metal (tested as 
cist). 


Casting thickness. Centres. Lbs., transverse. Def., in, 


lf; in.dia. .. 12 in, 4,273 0.20 
1.20 in. dir... 18 in, 2,542 0.34 
Class B.—Casting thickness.—1 in. to 24 in. 


Weight of casting.-5 ewts. to 2 tony. Silicon 
(per cent.).—0.80 to 1.10. 

The general run of Diesel castings are usually 
made with cast iron which contains silicon within 
these limits, and the properties of such castings 
are fairly well known, and do not call for any 
further comment 

Class (.—Casting  thickness.—Over 23 in, 
Weight of casting.—Over 2 tons. — Silicon (per 
cent.).—0.6 to 0.8. 

An example of such a casting is given below :— 

Description.—Main engine liner. 

Casting thickness.—2} in. to 2} in. 

Mixture.—Low-phosphorus  pig-iron, 55 per 
cent.; heads, runners, etc., from similar mixture, 


25 per cent.; mild-steel scrap, 20 per cent. = 
100 per cent. 
Analysis. (.C. Si, P. Mn. 
Ascharged — — 2.47 1.07 0,22 — 41.060 
Analysis of 

casting 0.76 2.63 3.39 0.67 0.24 0.076 0.9) 


Test bars cut from the head of this casting gave 
15 tons per sq. in. tensile and 3,400 lbs, on 1 in. 
x 1 in. sq. bar at 12-in. centres. For castings of 
greatly varying section it is necessary to strike a 
medium between the above ranges of composition. 
If the castings contain any very thin sections, 
chilling may be avoided by the use of hot metal, 
and also by running the castings through the 
lighter sections where possible, hence warming up 
the mould faces. 

Metal Mixtures. 

Cast iron of the above composition may readily 
be melted in the cupola furnace, and the cupola 
practice should be so arranged that melting is 
rapid, and hot iron is produced. In the case of 
the heavier castings, the need for very hot iron 
has been somewhat exaggerated, but for the 
lighter work, where the casting thickness is of the 
order of 4 in. to 1 in., the use of hot metal is 
essential. It is necessary that all the constituents 
of the charges are of known analysis, the use of 
unknown scrap being fatal for this class of work. 
Refined iron may be used as part of the charges, 
and is preferred by many metallurgists who do 
not wish to use high percentages of steel in their 
mixtures. 

Others prefer to make their own refined iron, 
which has the advantage that it may be made to 
any desired analysis, and one is not limited to the 
various grades made by refined iron manufacturers, 
Charges may conveniently be made up from low- 
phosphorus pig-iron and steel, and may with 
advantage contain a portion of heads, runners, 
ete., from similar mixtures. 

Heads, runners, risers, etc., from the various 
mixtures should be reserved for future use, as, 
being of known analysis, they are really of similar 
value to refined iron. 

As in the case of high-class cast iron for other 
purposes, so in the case of Diesel-engine castings, 
the vital factors are the constant checking of the 
analysis of these border-line compositions coupled 
with a clear knowledge of the chemical changes 
occurring in cupola practice. 


Publication Received. 


Mr. V. N. Suetshnikov, a Russian metallurgical 
engineer, has sent us a copy of his Paper on ‘ The 
Growth of Cast Iron under Repeated Heatings 
and Coolings,’’ which has been reprinted from the 
Russian Metallurgical Journal, 
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A Short Paper Competition. 


Last week we printed a number of entries for a 
short Paper competition organised by the New- 
castle Branch of the Institute of British Foundry- 
men. This week two further efforts are given 
below. 


Castings for “‘ Nowt.” 


By James BELL. 


During the presidential address given to this 
Branch last month and the ensuing discussion a 
question was asked in the vernacular of Tyne- 
side by a respected stalwart, as to how to make 
castings for ‘‘ nowt.’’ 

Unfortunately, the author is employed in a 
foundry, which, like 99 per cent. of its ilk, some- 
times does make castings for nowt.’’ Those which 
bear the whitewash marking of the machine shop, 
a few chalk rings, and have a ticket attached to 
them bearing the fatal word ‘‘ Rejected.’’ The 
foundries get these for ‘‘ nowt,’’ and often in this 
materialistic world have to replace them for 
nowt.” 

The author hopes, however, that his remarks 
may be of assistance to some unfortunate brother, 
if not at least to make good castings for ‘‘ nowt,”’ 
to make them for next to ‘‘ nowt.”’ 

Thus, it is suggested that the predominating 
factors for cheap production, are governed under 
the following headings:—(1) Foundry equipment, 
layout and internal transport; (2) raw materials; 
(3) sand, sand preparation and corebinders; (4) 
moulds, moulding machines and drying equip- 
ment; (5) patterns and pattern-making; (6) melt- 
ing plant; (7) commercial possibilities of recent 
improvements in cast iron, 


Foundry Equipment, Lay-out and Transport. 

It is not generally realised what great 
strides have occurred in recent years in foundry 
equipment, with the ensuing saving in labour, 
until one has the opportunity of visiting some 
of the big foundries that are engaged upon mass 
production. These devices certainly lend them- 
selves to foundries producing large numbers of 
castings from standard patterns, but there is not 
a single foundry that cannot benefit in some way 
from these recent innovations. 

The layout of the foundry should at first be 
studied, as one working for any length of time 
at one particular factory often falls into a defi- 
nite routine in production, or should we say 
‘‘non-production,’’ and often a slight alteration 
in the position of existing equipment would make 
productio® more efficient and harmonious. 

Up-to-date equipment on the following lines has 
been found helpful for speeding-up production :— 
Electro-magnets for unloading pig-iron, scrap, 
etc., and, if necessary, for loading castings; over- 
head dust-proof electric cranes; automatic or 
semi-automatic cupola charging; roller conveyors, 
slat conveyors, mono-rail systems and belt con- 
veyors for various foundry operations; single-unit 
machines for sieving, mixing, milling and disin- 
tegrating sand; sand slingers ; hydraulic and pneu- 
matic moulding-machines with suitable pattern 
plates; sand blast apparatus, ete. 

The manufacturers of such machines are pleased 
to demonstrate the value of their wares, and suf- 
ficient data can be readily obtained to prove if 
a new installation would prove any material 


benefit. 
Raw Materials. 

The foundries on the North-East ‘coast are, on 
the whole, favourably placed for the economical 
purchase of raw materials. Good coke, pig-iron, 
cast-iron scrap, limestone and sea sand, can be 
obtained locally with the ensuing saving in the 
cost of transport. Moulding sand generally has 
to be brought some distance, but there is a possi- 
bility that at some future date a Durham loam 
may be marketed which has been found at no great 
distance from the centre of Newcastle. 

Up to the present time, patent or by-product, 
coke has been looked on with disfavour by the 
founder for melting purposes. It will be gener- 
ally understood that such coke can be offered at 


a less price than Beehive coke, owing to the 
abstraction of by-products, and is now made with 
such attention that in a great number of cases it 
can be used with satisfaction in cupola melting. 
The present experiments of the British Cast Iron 
Research Association should prove to be very useful 
in this direction. 

The author finds it advisable to buy coke to a 
chemical composition, which, if not a complete 
index to its quality, is of certain value. The 
specification is as follows:—Fixed carbon, 87.0 
(min.).; ash, 8.0 (niax.); sulphur, 0.8 (max.); and 
volatile matter, 2.0 (max.) per cent. At the 
works in which the writer is employed cast-iron 
scrap is bought to sizes suitable for cupola charg- 
ing, and is liable to rejection if composed of an 
unsuitable nature. The domestic scrap from the 
foundry, if of widely varying composition, should 
be dissociated as far as possible. 

As has often been stressed, pig-irons should be 
bought to analysis and not to a grade number 
with the proviso ‘‘ as previously supplied.’’ 


Sand, Sand Preparation and Corebinders. 

Moulding and core sands should be specified to 
be free from stones, silt and undesirable organic 
matter. The following analysis will give some idea 
of a fair average moulding sand tor iron work :— 
Silica, 80 to 85; alumina, 5 to 10; lime and mag- 
nesia, Jess than 2.5 per cent.; iron, less than 
5 per cent.; and fixed alkali, 0.75 per cent. A 
good sea or river sand should be very low in 
alumina and high in silica, as the bond is obtained 
by artificial means. 

A saving can be made in the sand bill by 
employing apparatus thoroughly to aerate the sand, 
and one machine which the author has seen work- 
ing had the quadruple action of sieving, mixing, 
milling and disintegrating. Numerous materials, 
consisting of oils, resins, starches, dextrine, etc., 
have been used in the foundry for bonding sea 
and river sand. The author has found that a mix- 
ture of 3 per cent. boiled linseed oil, by weight. 
with 97 per cent. sand, gives an extremely good 
core, especially suitable for green sand work, as 
it is impermeable to moisture. Unfortunately, 
this oil sand has a very poor green-bond, and if 
strength is required in the green state, the fol- 
lowing mixture has been found suitable :—Linseed 
oil, 3 pints; molasses, 3 pints; and dextrine, 2 Ibs. 
to 4 cub. ft. of sea or river sand. To obtain the 
maximum green bond it is essential that dry sand 
be used. ‘ 

If oil sand is used to any extent it will be 
found economical to use one of the oil-sand mixers 
that are on the market, as the haphazard method 
of mixing by hand, a can of oil to so many buckets 
or shovels of sand, in any odd corner of the 
foundry, cannot be too strongly deprecated. 
Besides ensuring a thorough working of the binder 
through the sand a considerable saving will be 
made in the binder bill. 

Moulds, Moulding Machines, Drying Equipment. 

Much has been written on this subject in regard 
to efficiency and output, but little said in appre- 
ciation of the true craftsman. Especially in the 
manufacture of large intricate castings the per- 
sonal element plays a large part, and success is 
determined by the skill in which the moulder 
studies his job—the speed of running, the placing 
of runners and risers, feeding, chilling—all need 
careful consideration. Verily, the skilled moulder 
can consider himself one of the world’s workers. 
On his tombstone can be truly written that he 
earned his bread and butter. 

Within recent years the introduction of mould- 
ing machines has made a definite step forward in 
the reduction of production costs, and it is now 
generally recognised that they can be used with 
advantage, even in non-repetition shops. There 
are several types of hydraulic and pneumatic 
machines, each of which are claimed by their 
makers to be unequalled, but in the author’s 
opinion the best machine is that made on simple 
lines, with the minimum possibility of mechanical 
defect. The sand slinger has been improved as a 


401 


moulding unit, has a tremendous capacity for 
work, and has a future before it. Undoubtedly 
the recent amount of time and expense given to 
heating and drying units has been well spent. 
Moulds that were previously dried on the floor by 
open coke. fires can now be dried with suitable 
units that consume a quarter of the coke, give a 
uniformly-dry mould, and one that is free from 
cracking and peeling, owing to inefficient methods, 


Patterns and Patternmaking. 

Working conditions in a pattern shop are of 
primary importance, and if good work is desired 
in the minimum time, the lighting and heating of 
the shop should be beyond complaint. 

The pattern shop has proved a fertile field for 
the engineer, and  wood-working machinery, 
brought to a high standard of efficiency, has now 
been introduced, which allows the patternmaker 
to make his work in a fraction of the time em- 
ployed by all hand labour. This machinery, when 
in competent hands, also lends itself to turning 
out patterns of higher average quality, and it is 
to be remembered that time unnecessarily spent 
on finishing and mending a mould, owing to a 
shoddy pattern, is time wasted. 

The smallest of shops can employ with profit 
some of the simple machines for sawing, planing, 
sand-papering or turning. The scope of these 
machines, however, is limited, and has led to the 
introduction of the mechanical woodworker, for 
cutting either patterns or coreboxes. Records 
should be kept of patterns that may again be re- 
quired in the foundry, and care taken that these 
patterns ‘are kept in decent condition and are 
easily and quickly accessible. 


Melting Plant. 


Much study has been given to the cupola of 
late, and information that has proved highly use- 
ful has been advanced by several members of the 
Institute. It behoves all founders to study the 
efficiency of their cupolas; to ascertain the coke 
to metal ratio; the temperature and quality of the 
metal turned. out: the melting loss; the cost of 
repairs, This can only be done by close observa- 
tion, weighing all charged materials and measur- 
ing the pressure and volume of air passing into 
the furnace. 

It is interesting to note that at one plant with 
which the author is acquainted, recent improve- 
ments have allowed them to reduce their charge 
coke for melting one ton of iron, from 2} ewts. to 
150 Ibs. Besides this saving, there proved a 
further economy in lining repairs, limestone and 
the cost of labour, owing to the increased rate of 
melting. A regular tapping temperature of 1,430 
deg. C. was obtained at this plant, which allowed 
them a certain latitude in handling the iron pre- 
paratory to casting. 

The number of ‘ processes’? that are advanced 
by firms for cupola control, need keen investiga- 
tion before adoption. One “ process’? which was 
brought before the author, was nothing but obtain- 
ing correct tuyere area and exercising strict con- 
trol that only the minimum amount of coke be 
used. This information can be obtained gratis by 
any member of the Institute who cares to look 
through the pages of THe Founpry Trape 
JournaL, or the Institute proceedings. Another 
process, however, proved extremely useful, and 
did lead to an appreciable saving. 


Commercial Possibilities of Recent Improvements 
on Cast Iron. 


With the introduction of the Perlit and Thyssen- 
Emmel processes, it is generally recognised that 
there has been a definite improvement in the 
quality of iron castings. For the commercial 
application of these processes, two factors will have 
to be taken into consideration—the cost of pro- 
duction against the market price of such castings. 

In regard to the Perlit process, there seems to 
be little doubt about the increased cost of produc- 
tion. Is the buyer of castings, the engineer, pre- 
pared to pay the extra cost? Foundries at the 
present time are mostly looking for methods to 
reduce production costs, and cannot afford to make 
castings by more expensive methods until they are 
assured that there is a ready sale for such work. 
Broadly speaking, the foundry industry is agreed 
that perlit castings are better castings; it is now 
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up to the holders of the Patent Rights to persuade 
the engineering industry that they are worth more 
money, and create a ready demand for such cast- 
ings at an enhanced price. That would be the best 
perlit propaganda possible, and provide a very 
real incentive for foundries to adopt the process. 


Conclusion. 

After reading his own Paper, the author feels 
disappointed that he has been unable to give the 
formula for making castings for nowt.’” Like 
the alchemists’ search through the ages for the 
means of transmuting lead into gold, there seems 
but one possible solution. This solution was found 
inscribed on a tombstone of one, Bill Jones, and 
read as follows :— 

Here lies a moulder who gave every thought 

To the question of making good castings 
naught. 

His last words on earth were, ‘“‘ Dear friends 1 
make tracks 

Where casting ain't done and jobs have no cracks, 

Where loam is unknown and no cause for dejec- 
tion, 

For where they don’t mould there’s no case of 
rejection. 

I'll live where piece-prices are unknown and un- 
fixed 


for 


And no one to say, ‘How has this metal been 
mixed? ’ 

Don't mourn for me now, nor shed tears on a 
clout, 


For, dear people, I'm going where there are cast- 
ings for nowt.” 

So, after all, there is hope for the future. It is 
hoped, however, that the above remarks may be of 
use to some in the present corporeal state, so that 
with the introduction of up-to-date methods, with 
keen personal effort, and with the exchange of in- 
formation afforded by the ‘‘ Institute of British 
Foundrymen ” that the British founder will be 
able to turn out castings that will rank with any, 
both in regard to quality and economy. 


Internal Strains and Contraction. 


By R. W. 

There are many problems which confront the 
foundryman in the ordinary course of his duties, 
and some of the hardest are created for him out- 
side his immediate department. It may be that a 
pattern is submitted to him which is not made on 
the lines of simplicity or quick production, or it 
may be that the design of a casting is giving him 
an infinity of trouble. No doubt the older type of 
engine has been thoroughly explored, and all the 
drawbacks eliminated, so far as splitting through 
uneven contraction is concerned, but there is a 
wide field of trouble contained in some of the 
newer designs or one would not hear so often of 
so-and-so having a turbine or gear case or bed- 
plate split and consequently scrapped as is the 
ease. It leaves the man in charge very sore when 
all his efforts have been successful in producing a 
good casting, to find a crack in it. Some of the 
designs are constructed on artistic lines, and they 
suffer in strength. The aim of all foundry people. 
no matter what position they occupy, whether it 
be in the laboratory, the head office, or the foundry 
itself, is to produce a good casting. The drawing 
office has been left till last, so as to bring it into 
its proper perspective, which seems to be too far 
from the foundry, and almost inaccessible to the 
actual man in charge. The draughtsman com- 
pletes his drawing with perhaps the most vague 
idea as to whether the casting, with its varying 
thicknesses, will be a strong one, and seems to 
ignore the possibilities of internal strains and con- 
traction. There may be a thin web between two 
heavier sections, the remedy in which case would 
be to thicken the web, not only to gain extra 
strength by the excess thickness but to retard the 
cooling and consequently delay the contraction, 
so that it would be uniform throughout the cast- 
ing. But on closing days the moulders are unfor- 
tunately in the hands of a lynx-eyed patternmaker 
who does not care to pass anything contrary to the 
drawing. One may increase one thickness a little 
without being detected, but generally insufficient 
to be effective. That avenue of escape is certainly 
limited. The reverse action to the above is another 
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course which may be taken, that is, to hasten the 
contraction of the heavier parts by judicious cool- 
ing, which can be done by removing the cores and 
exposing the thicker parts to the air. Another 
safeguard is to use iron low in sulphur, as sulphur 
can, and does, cause excessive contraction apart 
from internal shrinkage, and sulphur also de- 
creases the elasticity of iron. 

The power of castings to withstand a blow is often 
more affected by their design than by the quality 
of iron composing them. There is too much indif- 
ference shown by designers of machinery in pro- 
portioning castings, so as to have the least pos- 
sible contraction strain in them. A high-contrac- 
tion iron can often be of more value in a well-pro- 
portioned casting than the reverse kind of iron 
in an ill-proportioned one. Many castings have 
been made, the iron in which would test satisfac- 
torily so far as test bars are concerned, but sub- 
jecting them to blows would imply that the iron 
was not of the right sort. Some designers seem 
to ignore the fact that a light body will contract 
more than a heavy one. From the foregoing it 
will be seen that the foundry could gain a good 
deal, and probably the drawing office he no poorer 
by being in closer contact with each other. Refer- 
ence is being made to foundries not connected with 
any other branch of the engineering industry, 
which adds to the difficulties of a most difficult 
occupation, 


New Companies. 


British Aluminium Cylinder Head Company, Limited, 
87, Regent Street, London, W.—Capital £100. 

Bengal Foundry Company, Limited, Upper Church 
Lane, Tipton, Staffs.—Capital £100. Directors: W. H. 
Thursfield and A. Smith. 

C. Breakell & Sons, Limited, Dewhurst Street Works, 
Blackburn.—Capital £2,000. Engineers, etc. Direc- 
tors: C. Breakell and H. Breakell. j 

Central Steel Metal Works, Limited, 142, North 
Street, Charing Cross, Glasgow, C.3.—Capital £1,000. 
Directors: W. L, Aim and J. Whyte. 

S. & J. Collingwood, Limited, 125, Govan Road, 
Glasgow.—Capital £5,000. Ship repairers, engineers, 
etc. Directors: R. Mundie, T. S. Stephen and W. 
Graham. 

James Pickup & Company, Limited.—Capital £300. 
Metal merchants, etc. Directors: L. H. Brown, 735, 
Rochdale Road, Royton, near Oldham; H. Holt and 
H. Oliver. 

Bauxite & Chemical Development Syndicate, Limited, 
5, Victoria Street, London, S.W.—Capital £10,000. 
Directors: S. H. Godfrey, R. H. A. Gresson and 
A, H. Wilson. 

Cruddas, Thomas Brown & Company, Limifed.— 
Capital £2,000. Iron, steel, metal and machinery mer- 
chants, etc. Directors: G. Cruddas, J. T. Myers and 
E. R. Colwell, 1, Balfour Terrace, Linthorpe, Middles- 
brough. 

Robert Bright, Limited, 86, New Bond Street, 
London, W.—Capital £1,500. Factors or manufac- 
turers of iron and other castings, etc. Directors: 
T. J. R. Bright (permanent director and chairman) 
and J. B. Strain. 

_R. W. Rempler, Limited, 32. Pancras Road, London, 

N.W.—Capital £7,875 in 7,500 £1 7 per cent. prefer- 
ence and 7,500 ordinary shares of 1s. Machinery 
manufacturers. Directors: R. W. Rempler, L. F. 
Primerves and A. B. M. Tulloch. 


Junior Foundrymen Visit Steel Works. 


_ A party of about thfrty members of the Junior 
Section of the Scottish Branch Institute of British 
Foundrymen accepted the invitation of Messrs. 
David Colville and Sons, Limited, to visit their 
Clydebridge Steel Works on Thursday, Novem- 
ber 22. ; 

The party were met by Mr. Fraser, works man- 
ager, and shown through the melting shop, roll- 
ing mill, and other departments. At the conclu- 
sion the president proposed a vote of thanks to 
the directors for granting permission for the visit 
and to Mr. Fraser and his assistants for the 
manner in which they had received the party. A 
full description of the works appeared in our issue 
of October 13, 1927. 


Mr. R. W. Marrnew, Director of the Trades, 
Empire and Economic Division of the Department of 
Overseas Trade, died on November 8, her a very 
brief illness, in his 50th year. 


NOVEMBER 29, 1928. 


Changes in the Scrap Situation. 


By ‘‘ DEALER.” 

Contrary to expectations, the sharp rise in 
copper during the past few months has not brought 
out any great quantity of scrap, and it now seems 
fairly evident that reserves of old metal in this 
country are definitely less than for many vears 
past and that this scarcity is likely to continue 
for some little time to come. A few weeks ago 
a report was circulated to the effect that ship- 
ments of copper scrap from America to Europe 
would be greatly reduced, but of this there seems 
at the moment no real evidence. What probably 
has happened is that many consumers have not 
found satisfaction in deliveries from the United 
States owing to bulky packing, and are, there- 
fore, not sending repeat orders. This is a point 
which European sales agencies may be left to deal 
with, for they are not likely to let slip valuable 
business without a struggle. 

Unquestionably supplies of scrap from across the 
Atlantic, mainly in the form of H.G. copper wire, 
have bolstered up the situation on this side since 
the reservoir of war scrap became exhausted, and 
the scarcity in this country has been accentuated 
by purchase from the Continent. Only recently 
German merchants have been bidding against 
British dealers and consumers for railway surplus 
disposals, and it is notorious that a large tonnage 
of copper scrap has crossed the North Sea this 
vear. The real danger to Europe's scrap supplies 
from the States lies in the awakening interest of 
brass manufacturers in that country to the possi- 
bilities of high grade copper scrap as a part con- 
stituent for the production of their rolled metal. 
Hitherto American practice has inclined somewhat 
pointedly towards the exclusive use of virgin 
metals, but the rise in the value of copper has 
made alternatives attractive, and next year may 
see a big extension of the ‘‘ scrap habit.” 

In this country the call for scrap is as good 
as ever, but the big accumulation of blister copper 
in the States is resulting in rather freer offerings 
of this quality to Europe, and it may be that 
during 1929 the scarcity of such material will 
not be so acute as during 1928. With more rough 
copper available for melting the demand for scrap 
would ease off and allow of some reserves being 
accumulated. Merchants would welcome this 
change, for they have been sadly hampered latterly 
through their inability to accept consumers’ orders 
on a rising market bare of supplies. Time was 
when a dealer would always sell, safe in the know- 
ledge that plenty of scrap would be available from 
one source and another to cover his requirements, 
but a very different state of affairs exists to-day. 
One of the outstanding results of tlfis change 
has been a severe limitation of * inter-merchant ”’ 
trading and an ever-growing tendency to come to 
grips direct with the consumer. A year or so ago 
the amount of scrap dealing that went on among 
the middlemen themselves was enormous, and a 
consumer had the melancholy dissatisfaction of 
knowing that parcels purchased by him had 
usually been instrumental in earning two or three 
profits for middlemen before he himself was _ per- 
mitted a look-in. That this unsatisfactory state 
of affairs has been altered is due in no smal! 
measure to the fact that merchants can now secure 
barely sufficient material to keep their clients 
going and are, therefore, loath to part with any- 
thing to trade rivals. 

Another change in scrap trading which will 
probably develop further during the coming year 
is the tendency on the part of consumers to get 
into direct touch with sources of first supply, 
and by so doing to cut out the middleman’s profit. 
In this line of action they have undoubtedly been 
encouraged by the holders of the scrap, who know 
very well that merchants must take their profit 
and that, generally speaking, it is possible to 
secure a better price from a consumer than from 
a merchant. Railway companies and others with 
scrap for disposal have also in mind the _ possi- 
bility of agreed prices among middlemen, but in 
these days of scarcity that eventuality probably 
does not arise, and with amalgamations so much 
to the fore among manufacturers there is probably 
more risk of heads being put together in that 
quarter ! 
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Trade Talk. 


AN ORDER HAS BEEN placed by the New South Wales 
Government with Messrs. Babcock & Wilcox, Limited, 
London, for the supply of railway power-house boilers. 
The value of the contract is £261,000. 

Carrain C. Nerovursos, manager of the Canadian 
Pacific British Columbia Coastal Service, has arrived 
in Glasgow with the view of placing contracts for the 
construction of two new passenger steamers. 


Jounson’s CONCRETE ENGINEERING 
Company, Limitep, of 47, Victoria Street, London, 
8.W.1, are represented at the stand of their 


parent company, Messrs. Rd. Johnson, Clapham & 
Morris, Limited, in the ironmongery section at the 
Public Health and Ironmongery Exhibition. 

CUMBERLAND AND NortH LancasHire blastfurnace- 
men’s wages drop 1 per cent. to 184 per cent. on base 
rates in consequence of the average selling price of 
West Coast hematite pig-iron mixed numbers, at 
67s. 63d, per ton, being 84d. less during September 
and October than during the two previous months. 

Messrs: AtrrepD Hott & Company have placed a 
further order with Messrs. Scott’s Shipbuilding & 
Engineering Company, Limited, Greenock, for a 
motor vessel of 12,800 tons displacement. The same 
company have also secured a contract from Messrs. 
John Denholm & Company for a steamer of about 
5,184 tons gress. 

Tue Cuitean GovERNMENT has appointed a Com- 
mission to study and report upon the general situation 
regarding the manufacture of iron and steel in 
Chile. At the same time, the Commission will for- 
mulate proposals as to the means they consider should 
be taken to establish the coal industry on a practical 
and economical basis. 

IN ADDITION TO A ConTRACT for seven vessels now 
being negotiated by Sir Wm. Reardon Smith, the 
Cardiff shipowner, with Messrs. William Gray & 
Company, Limited, of West Hartlepool, Messrs. Gray 
announce that orders have been placed with them for 
two cargo boats, each of 9,000 tons, by Sir R. Ropner 
& Company, of Stockton. 

Tue Great Western Rartway Company have placed 
contracts for a 25-cwt. electric portable jib crane and a 
1}-ton overhead travelling electric crane with Messrs. 
Holt & Willetts, of Cradley Heath. An order for steel 
girders and other steel and iron work has been placed 
with the Fairfield Shipbuilding & Engineering Com- 
pany, Limited, Chepstow. 

Ir 1s sTATED that the Krupp firm has come to an 
arrangement with the Central Electric Company, of 
New York, regarding the mutual exploitation of a 
newly discovered steel alloy called ‘‘ Carbolov.’’ It 
is claimed that this steel is rustproof, does not react 
to acids, can easily be welded into any steel forms, 
and has cutting and resisting properties almost equal 
to those of diamonds. 

THe UNpeRFeepD Stoker Company, Limiter, Africa 
House, Kingsway, London, W.C.2, have entered into 
arrangements with the Combustion Engineering Cor- 
yoration, of New York, and the Société Anonyme des 

oyers Automatiques, of France, whereby they are 
licensed to sell throughout their respective territories 
the new “I.” type travelling grate-stoker, designed 
and patented by the American company. 

A CONTRACT FOR THE supply of solid bronze windows, 
amounting to over £40,000, for the new Capitol build- 
ing in Havana, for the Government of the Cuban 
Republic, has been secured by Messrs. Henry Hope & 
Sons, Limited, of Birmingham. The company has 
also secured the contract for the bronze windows for 
the extensions to the head offices of the Sun Life 
Assurance Company of Canada in Montreal, of a value 
of £12,000 

Messrs. E. G. Dowse & Company have purchased 
a 17-acre site at East London, South Africa, and in- 
tend to establish a large foundry and general engineer- 
ing works. The purchasing agents (Messrs. Cutbill, 
King & Company, Limited, of 32, St. Mary Axe, 
London, E.C.3) on this side for Messrs. Dowse will 
be pleased to receive catalogues from manufacturers 
of foundry plant, machinery, equipment, ete., which 
will be forwarded to South Africa for consideration. 

Tue Sovurn Durnam Sreer & Iron Company, 
Lritep, announce that, in connection with the fusion 
of its interests with those of the Cargo Fleet Iron 
Company, Limited, assents to the proposals have now 
been received from the requisite majority of share- 
holders of the latter company. An _ extraordinary 
general meeting was held on November 28 to con- 
sider a resolution to increase the capital to £1,250,000 
by the creation of 600,000 ‘‘ B ”’ ordinary shares of £1. 

THe Worsniprut Company oF IRONMONGERS, 
London, have decided to found an Ironmongers’ 


Company Research Fellowship and two Ironmongers’ 
Company Research Scholarships at Sheffield Univer- 
sity for the study of the cold-working of metals, for 
which purpose a grant of £800 per annum for seven 
It is hoped 


years is to be made to the University. 
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that the plant for carrying out the work will be pro- 
vided by the manufacturers through the Cutlers’ Com- 
pany of Hallamshire. 

A CONFERENCE has been held between the Scottish 
Manufactured Iron Employers and the Iron and Steel 
Trades’ Confederation to consider a difference which 
has arisen regarding the action of the employers in 
changing their workers from a three-shift system to a 
two-shift system. The employers contend that the 
change was necessary owing to the altered economic 
conditions. It is reported that an understanding was 
reached satisfactory to both parties, the employers 
having given an assurance that the eight-hours’ day 
would be maintained. 

A NEW company has been formed at Postmasburg 
and East London, South Africa, under the name of 
the Gamagara Manganese Corporation, to acquire the 
manganese orefields on the Klipfontein Farm, near 
Postmasburg. The extent of the fields is about 2,800 
acres. The company announces that it has concluded 
a contract with a Belgian group for the supply of 
large tonnages of ore. There are now three companies 
in the field, namely, the Samagara Company, the 
Union Manganese Corporation, in which American 
capitalists are chiefly interested, and the Gloucester 
Manganese Mines, Limited, the last named being in 
touch with principally German firms. : 

GENERAL Primo pe Rivera, the Prime Minister of 
Spain, denies in the course of a special] article con- 
tributed to the ‘ Daily Telegraph,” the report 
that Spain intends to reinforce her Customs tariffs 
all round, including those applying to coal and metals, 
The Spanish Government, S declares, has taken the 
first step in a negotiation which should assure to 
Great Britain an excellent market in Spain for fuel, 
amounting to about 25 per cent. of Spanish consump- 
tion, the other 75 per cent. being covered by the pro- 
duction of the national mines. The existing tariff on 
metals will be lowered directly the different industries 
so safeguarded are “ strengthened and perfected.”’ 


Reports and Dividends. 


Millom & Askam Hematite Iron Company, Limited. 
—Net profit, after deducting debenture interest, 
£24,434; brought forward, £15,383; carried forward, 
£39,817. 

John Williams & Sons (Cardiff), Limited.—Trading 
profit, £7,611; income-tax over reserved written back, 
£900; brought forward, £6,079; preference dividend 
of 5 per cent., tax free, £1,500; dividends on the 
ordinary shares of 74 per cent. for the year, tax free, 
£5.687; bonus to staff, £750; carried forward, £6,653. 

British Mannesmann Tube Company, Limited.— 
Loss for year, after charging depreciation, £69,476; 
debenture and other interest, £22,641; interest, trans- 
fer fees, etc., £1,140; debit balance, £90,978; loss 
brought forward, £464,024; debit balance carried for- 
ward, £555,002. 

Brown Bayley’s Steel Works, Limited.—Credit 
balance, including £8,083 brought in and after de- 
ducting six months’ dividend paid on the preference 
shares, of £16,527. It is proposed to pay a further 
six months’ preference dividend, thereby discharging 
the arrears down to July 31, 1926, and to carry for- 
ward £4,027. The report states that a substantial 
block of the ordinary shares of the Hoffman Manu- 
facturing Company were purchased during the year. 


Personal. 
Mr. Georce BucHANan, M.P. for the Gorbals 


Division of Glasgow, has been nominated by eight 
Scottish Branches for the position of President of the 
United Patternmakers’ Society. 

Mr, J. Cameron WALKER. of Messrs. Dobbie, 
Forbes & Company, Limited, Larbert Foundry, was 
introduced to Bench and Bar at a sitting of Falkirk 
Justice of the Peace Court on November 13. 

Mr. W. B. Kenrick, who was made Lord Mayor of 
Pirmingham at the recent elections, is a director of 
Messrs. Archibald Kenrick & Sons, Limited, iron- 
founders and cast-iron hollow-ware manufacturers, 
Spon Lane, West Bromwich. 


Wills. 

LAMBERTON, ANDREW, B!airtummock, Easter- 
house, Lanarkshire, and of Sunnyside 
Foundry and Engine Works. Coatbridge, 
director of Mirrles Watson Company, 

Lewis, Coronet Davip, of Swansea, 
formerly proprietor of the Old Works, 
Gorseinon, the Bryngwyn Steelworks, 
and the Cambria Tinplate Works, also 
interested in the Mardy Works, and a 
director of the Dulais Tinplate Com- 
pany, Limited, Pontardulais 


£155,979 


£249,355 
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Contracts Open. 


Middlesbrough, December 3.—Castings, bolts and 
nuts, brass and copper work, for the Tees Commis- 
sioners. Mr. J. H. Amos, general manager, Head 
Office, Middlesbrough. 

Whitstable, December 3.—Cast-iron water mains, 
for the Urban District Council. Mr. G. Dunkin, 
Council Offices, Whitstable. (Fee £1 1s., returnable.) 

Coinbrook, December 5.—500-ton compression test- 
ing machine and a 20-ton weighbridge, for the Com- 
missioners of H.M. Works. The Contracts Branch, 
H.M. Office of Works, King Charles Street, London, 
S.W.1. (Fee £1 1s. for each schedule, returnable.) 

Newmarket, November 30.—Oil engine, etc., for the 
Rural District Council. Messrs. Sands & Walker, 
Milton Chambers, Nottingham. 

New Plymouth, N.Z.—Rails, fastenings and _loco- 
motives, for a company in New Plymouth, New Zea- 
land. The Department of Overseas Trade. (Reference 
A.X. 7126.) 


Patent Specifications. 


The following list of Patent Specifications accepted 
has been taken from the ‘‘ Illustrated Official Journal 
(Patents).”” Printed copies of the full Specifications 
are obtainable from the Patent Office, 25, Southamp- 
ton Buildings, London, W.C.2, price 1s. each. The 
last numbers given are those under which the Speci- 
fications will be printed and abridged, and all sub- 
sequent proceedings will be taken. 


10,779. Martin, F. G., and Ramsay, W. Method of 
er depositing metal on metal tubes. 


18,189. Jackson, L. MetiersH- (New Jersey Zinc 
Company). Methods of reducing zinciferous 
materials. 298, 

18,747. CarpmagEL, A 


4 (I. G. Farbenindustrie Akt.- 
Ges.). 


Manufacture of finely-divided iron oxide. 


298,926. 

17,783. SmirH, D., Dd. 
Machines for cutting metal. 

19,121. ScHrossporrr, W. 
alloys. 274,866. 

25,247. Turner, B., and Ferro-Arc Wetpinc Com- 
PANY, Limitrep. Manufacture of electrodes, weld- 
ing-rods, etc. 299,163. 

33,484. Manos, E. Alloys. 282,095. 

1,938. Prurson, A. P., and Lioyp, F. Manufacture 
of hollow metal rods, bars, etc. 299,237 

4,551. METALLBANK UND METALLURGISCHE GES. AKT.- 
Ges. Hard solder for grey pig-iron, cast steel, 
iron, etc. 285,485. 

6,638. METALLBANK UND METALLURGISCHE Ges. AKT.- 


and 
298,927. 
Production 


SMITH, 


of metal 


Ges. Manganese bronzes. 286,276. 
13,525. Lasrosse, J. Manufacturing lead or 
fusible-alloy pipes. 290,289. 


11,035. Parker 
ing. 270,679. 

17,183. Wane, H. (Wheeling Stamping Company). 
Apparatus for casting metals. 399,489, 

18,782. Limirep, D., and Smirx. D. Mann- 
facture of wheel rims. 299,337 


ust Proor Company. Rust-proof- 


Company Meeting. 

John {. Thornycroft & Company, Limited.—The 
annual general meeting was held recently in London. 
Sm Joun E. THornycrorr (managing director), who 
presided, said that, considering all the circumstances, 
they were entitled to congratulate themselves on the 
successful results shown. The profit, amounting to 
£126,512, was very nearly twice that of the previous 
year. Their contribution to the country’s exports 
was approximately 50 per cent. of the motor vehicle 
business and more than 50 per cent. of the marine 
motor and motor-boat business. The shipbuilding and 
engineering side of the business had shown a sub- 
stantial increase, due in the main to the orders 
secured for six destroyers for the Chilean Govern- 
ment. The work on the contract was proceeding 
satisfactorily. Regarding the marine motor and 
motor-boat works. the company had been successful 
in securing the order for two motor torpedo-boats for 
the Finnish Government, which had just been de- 
livered, and they had also secured an order for two 
further boats of similar type from the Dutch Govern- 
ment. Motor vehicle sales again showed a satisfac- 
tory expansion. 


Mr, ALEXANDER Wuitson, who died at his Glasgow 


residence recently, had over 60 years’ associa- 
tion with the iron trade as merchant and manu- 
facturer. He was at one time a director of the 


British Hydraulic Foundry Company, Whiteinch. 
and at the time of his death was chairman of the 
Union Foundry Company, Limited, Kirkintilloch. 


404 
1 
| 
] 


NOVEMBER 29, 1928. FOUNDRY TRADE JOURNAL. 405 


1.12.29 


the monobloc type, 

and, when a_ steel 

casting 1s used, the 


weight of the engine 


and with aluminium 


3,600 Ibs. 


I ,OOO lbs. 
lighter with 


kt.- 659 H.P. 8-Cylinder Heavy Oil 
ide. Engine for Airship Work. 
D. (Wm. Beard nore & Co., Ltd.) 


As supplied to the leading... 
RAILWAY COMPANIES, LO OMOTIVE, 


DIESEL and OIL ENGINE BUILDERS. 
: AUTOMOBILE CYLINDER BLOCKS. 
CARGO FLEET, COMPRESSORS, ENGINEERS’ TOUGH 
‘MI DDLESBROUGH ON TEES. CASTINGS and CHILLED ROLLS, 


Aso Maxers or 
HIGH CLASS REFINED PIG IRON 


IN SMALL PIGS, FOR ALL KINDS OF 
CAS TELEPHONE: 
h. REFINERY MIDDLESBROUGH. | RLEABLE TINGS 4265. 


ssocia- 


THE BRITISH ALUMINIUM CO., LTD., Aluminium Producers, Adelaide House, King William Street, LONDON, E.CA4 5 gi 
eel, 
\don. 
who 
nces, 
eding 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—With the end oi the year now 
immediately in prospect, it is at least satisfactory to 
report an improved outlook in the Cleveland iron 
market, as denoted in a steady expansion of home 
consumptive demand, which at the moment actually 
exceeds furnace outputs. This progressive increase in 
demand has so far been met by withdrawals from 
Tees-side to the extent of some 10,000 tons a day 
over the past fortnight, with the result that the heavy 
accumulations of months have now been practically 
exhausted, and that more furnaces will have to be put 
in blast at the earliest possible date to meet the grow- 
ing requirements of consumers. For some time past 
buying has been held up by expectations of a sub- 
stantial forthcoming reduction in pig-iron prices as 
the result of the railway rebates scheme, now issued, 
but on examination it is to be feared that the advan- 
tages to be anticipated in this direction will be largely 
discounted in actual practice, or insufficient in amount 
to affect the present rates, which ironmasters affirm 
entail a loss to the producer. In spite of the con- 
tinuance of the German dispute, the export trade is 
still quiet, while prices are quite firm and unchanged, 
as follow:—No. 1 Cleveland foundry iron, 68s. 6d. ; 
No. 3 G.M.B., 66s.; No. 4 foundry, 65s.; No. 4 forge, 
64s. 6d. per ton. 


Increased activity in the steelworks at home has 
stimulated the demand in the East Coast hematite 
market, the whole output of the local furnaces now 
going promptly into consumption, while sales are also 
being effected for forward delivery. Export orders 
can still be placed on the basis of 70s. per ton for 
mixed numbers, but home buyers are paying 70s. 6d 
and 71s. for No. 1 quality, whilst 6d. more is asked 
for forward deliveries. On the North-West Coast also 
prices are firm, Bessemer mixed numbers being quoted 


at 70s. to 70s. 6d. per ton at works. 


LANCASHIRE.—Foundries in this area are still 
adversely affected by the depressed conditions of the 
Lancashire staple industry, the slackness at the cotton 
mills and the consequent poor demand for new 
machinery and renewals of plant. These conditions 
naturally restrict the demand for foundry pig-iron for 
which, however, current prices remain firm, as follow: 
Derbyshire No. 3, 68s.; Staffordshire, 67s. 6d.; with 
Scottish brands 87s. to 90s., all delivered Manchester 
or equal, 


THE MIDLANDS.—Pig-iron markeis in this area 
continue quiet, but without further changes in current 
quotations, which rule as follow:—Northanis No, 3, 
55s. 6d. to 56s. 6d.; Derbyshire. 60s.: Staffordshire, 
6Os.. all f.o.t. furnaces, with Scotch 89s. to 91s. 
delivered locally. 


SCOTLAND.— A small section of consumers of 
Scotch foundry pig is inclined to take a more hopeful 
view of the future, and a few contracts for delivery 
over the next few months have been arranged. On 
the other hand, there is a large number of founders 
who are very short of orders and do not feel justified 
in buying ‘ahead. They are, therefore, continuing 
their policy of buying simply from day to day as 
their requirements arise. 


Finished Iron. 


Reports from manufacturers of this class of material 
in the Black Country and elsewhere indicate but little 
improvement in the trade position, and fresh orders 
are difficult to secure. Prices for the various grades 
of English bar iron are without change. Staffordshire 
marked bars are quoted at £12 at makers’ works, 
but there is no improvement in the demand for crown 
and cheaper grades, in which there is severe competi- 
tion. Local works are having to cut their prices for 
crown bars to meet outside competition, and this iron 
is now quoted from £9 to £9 10s. delivered locally. 
Nut and bolt ivon is at £8 12s. 6d, and imported at 


£7 5s. to £7 10s. delivered. 
Steel. 
Influenced, doubtless, by the industrial troubles of 


our German rivals, the markets for British steel have 
developed a more active tendency of late, and at 
Sheffield this week semi-products are in better demand, 
with a distinct firmness in values. Basic billet sales 
are on a satisfactory scale, but acid qualities, aluhough 
they show some improvement, are still a rather poor 
market. Soft qualities of the former, which a few 
months ago were being heavily bought from the Con- 
tinent, are now a feature in home production. cr 
ruling are :—Basic billets, soft, £6 10s. to £6 12s. 6 
semi-hard, £7; medium, £7 2s. 6d.; hard, 
Siemens acid, £9 to £9 5s. Wire rods: 
£7 10s.; medium hard, £9; hard, £11 10s. to £11 15s. ; 
acid, £12 10s., all per ton delivered this district. In 
the tinplate market the inquiry is very moderate, and 
buyers are only booking their actual requirements at 
the minimum selling price of 18s. 


£7 12s. 
Soft basic, 


Scrap. 


Tn this section of the markets for foundry 
conditions vary to a considerable extent, but. on the 
whole. the situation in the trade is no worse. and in 
some instances rather better than of late. At Middles- 
brough the foundries are still somewhi it slack, and 
only a limited amount of business is possible on the 
basis of 60s. per ton for ordinary cast-iron serap and 


material 


65s. for machinery quality in handy sizes. In the 
Midlands ample ‘supplies are available of heavy 
machinery cast-iron scrap at 65s. delivered works, 


with light cast-iron scrap firm at 55s. delivered. In 
Scotland quotations remain steady, as follow :—Heavy 
machinery cast-iron scrap, suitable for foundries, 65s. ; 
heavy ordinary quality to the same specification, 60s. 
to 6ls. 3d.; cast-iron railway chairs, 64s. to 65s.; 
light cast iron, 57s. 6d. to 58s.; and old cast-iron 
firebars, 54s. to 55s. The above prices are all per 
ton. delivered f.o.t. consumers’ works. 


Metals. 

Copper.—Quoiation movements in warrant copper 
dur:ng the week current further emphasise the steadi- 
ness of the market values of the metal, the trifling 
fluctuations recorded evidencing again a distinet up- 
ward tendency. It would appear that the market is 
at present subject to the influence of the American 
position, curtailed production figures being 


statistical 
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principally responsible for the advancing prices. 
general resignation to a still further decrease in tie 
stocks of refined metal seems to pervade the market. 

The only hope for the future is in the event of the 
controlling powers taking definite steps to alleviate tle 
present scarcity. 


Closing quotations are :— 
Cash.—Thursday, £68 6s. 3d. to £68 7s. 6:.: 
Friday, £68 5s. to £68 Gs. 3d.; Monday, £68 


£68 is. 3d.; Tuesday, £68 6s. 3d. to £68 7s. 61. ; 
Wednesday, £68 3s. 9d. to £68 5s. 
Three Months.—Thursday, £68 15s. to £68 16s. Su. : 


Friday, £68 lls. 3d. to £68 12s. 6d.; Monday. 
£68 10s. to £68 lls. 3d.: Tuesday, £68 12s. 6d. io 
£68 13s. 9d.; Wednesday, £68 lls. 3d. to £68 12s. 64. 


Tin.—The position in the standard tin market lias 
developed further strength, with values increased by 
about £8 within seven days. The statistics ior 
October, which are now available, show that the im. 
ports of tin ore into the United Kingdom were a 
rifle above the average at 7.113 tons, while those vi 
the metal were more or less normal at 1,191 tons. 
Exports of tin were rather on the small side. 

Official closing prices :— 

to £232 15s.; Friday, 


C'ash.—Thursday, £232 10s. 
£235 5s. to £235 7s. 6d.; Monday, £239 7s. 6d. to 


£239 10s.: Tuesday, £239 2s. 6d. to £239 7s. 6d.: 
W ednesday, £240 to £240 5s. 

Three Months.—Thursday, £229 to £229 is.; 
Friday, £231 17s. 6d. to £232 2s. 6d.; Monday, 
£235 7s. 6d. to £235 10s. : ‘Tuesday, £236 to £236 5s. ; 

£237 Ss. to £237 10s. 


Wednesday, 

Spelter.—The inquiry of late has been fairly good, 
and the general tone of the London market has been 
firmer than for some weeks past. The general feeling 
is that zine is cheap, and that no serious setback 
is to be anticipated, and there are anticipations 
of a better state of affairs in the future. 

Daily quotations are :— 
Ordinary.—Thursday. 
£25 1s. 3d.: Monday, 
Wednesday £25 10s. 

Lead.—Hopes of an early recovery in this section of 
the market have not so far materialised, and the low 
levels of prices so long maintained can hardly favour 
expectation in that ‘direction. The uncertainty in 
Germany is not an encouraging point in the situa- 
tion, but consumption in this country is really qu te 
good, and supplies need cause no anxiety. 

Prices have been :— 

Soft Foreign Prompt.—Thursday, £21 6s. 3d.: 
Friday, £21 6s. 3d.; Monday, £21 5s.; Tuesday. 
£21 2s. 6d.; Wednesday, £21 2s. 6d. 


£25 Ss. 9d. ; 
£25 3s. 9d. 


Friday. 
; Tuesday, £25 5s. : 


Hollow-ware Trade. 


The Minister of Labour has made a special order, 
dated October 26, 1928, altering the al of 
the hollow-ware making trade contained the 
appendix to Order III of the schedule to the "Trade 
Boards ‘Provisional Orders Confirmation Act, 1913, by 
substituting a new appendix. The new Order, which 
is known as the Trade Boards. (Hollow-Ware Making) 
Order, 1928, details the operations which are con- 
sidered as coming within the scope of the hollow- 
ware making trade. 


Mr. ArtHurR Hiper, youngest son of Mr. G. E. 
Hider, of the Upton Foundry, Torquay, who left in 
August last to take up a post on the mechanical and 
engineering staff of the African Electrical Trust, 
Sierra Leone, shas died at Accra. Mr. Hider was 
only 26 years of age. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD @& CO., LTD. 


DEEPCAR, nr. 


Telegrams : ‘‘ LOWOOD, DEEPCAR.”’ 


SHEFFIELD. 
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ALL STEEL TUBULAR 


WHEELBARROWS 


ARE IDEAL FOR ALL FOUNDRY PURPOSES. 
THEY POSSESS MANY IMPORTANT ADVANTAGES. 


Tray set well forward. 
The load is on the Wheel. 


Tray Reinforced — 
with Stout 


Continuous Rod, Strong Tubular 


Handles. 


| Patent Clipavoids 

perforating the 
Handle at point 

cistrain, 


Broad Tyred 
10-spoke Wheel. 


Substantial Nose 
for forward 
dumping. 


Legs strongly 
braced cannot get 
shaky. 


Pre-lubricated Axle-bearings. Legs bent square and fitied 
Never require oiling. with renewable Shoes. 


A Sterling Product designed for hard work and built to last. 


. All parts are standardised and interchangeable for repairs. 


Capacities from 2% to 6 cubic feet. 


Write for Catalogue No 37. 


STERLING FOUNDRY SPECIALTIES LTD. 
13, VICTORIA STREET, S.W.1. BEDFORD. Tegra: STERPLASK, BEDFORD.” 
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Standard cash .. 

Three months .. 

Electrolytic 

Tough 

Best selected 

Sheets 

India .. 

Wire bars 
Do. December 
Do. January .. 
Ingot bars int 

H.C. Wire rods 

Off. av. cash, October 
Do. 3 mths., October 
Do., Sttlmnt.» October 
Do., Electro, October 
Do., B.S., October 


Aver. spot price, copper, Oct. 


Do., Wire bars, October 
Solid drawn tubes 


Brazed tubes 
Wire 

BRASS. 
Solid drawn tubes 
Brazed tubes .. 
Rods, drawn 


Rods, extd. or rlld. 

Sheets to 10 w. e- 

Rolled metal .. 

Yellow metal rods... 
Do. 4 x 4 Squares .. 
Do. 4 x 3 Sheets 


TIN. 

Standard cash 240 
months 237 

lish 239 
Bars 
Straits 233 
Australian 233 
Eastern 
Banca . . 233 


Off. av. cash, ‘October 
Do., 3 mths., October ..219 
Do., Sttlmt., October ..222 


Aver. spot, October 
SPELTER. 


Zinc dust .. (Nom.) 


Off. aver., October .. 
Aver., spot, October 


LEAD. 
Soft foreign ppt. 
English 


Off. average, October’ 
Average spot, October 


ZINC SHEETS, &c. 


Zinc sheets, English . . 
Do. V.M. ex whf. .. 

Rods .. 

Boiler plates... 

Battery plates 


ANTIMONY. 
Special brands, Eng. 
Chin 


ese 


Crude .. 


Quicksilver 


FERRO-ALLOYS AND 
STEEL-MAKING 


Ferro-silicon— 
25% ‘ 


tor 
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WEFKLY PRICE CURRENT. 


Ferro-vanadium— 

35/50% os ..14/-Ib. Va. 
Ferro-molybden 

70/75% c. free .- 4/3 Ib. Mo. 
Ferro-titanium— 

23/25% earbonless 1/1 Ib. 
Ferro-phosphorus, 20/25% g18°0 0 
Ferro-tungsten— 

80/85%, c. fr. .. to 1/5 
Tungsten metal 

98/99% oe - 1/9} to 1/10 Ib. 


4/6% car... "21 7 6 
8% car... .. .. £20 7 6 
8/10% car. £20 2 6 


Max. 2% car. .. £33 0 
Max. 1% ear. ee £37 0 0 
Max. 0.70% car. .. oo 43 2 


70%, carbonless .. 1/- Ib. 
Nickel—99%, enbes or 0 0 
Ferro-cobalt .. Ib. 
Aluminium 98 99% .. £98 0 0 
Metallic chromium— 

96, 98%, S/T Tb. 
Ferro- -manganese (net)— 

76/80% loose es .-£13 15 0 

76/80% packed .. .-£14 15 0 

76/80°,, export ..£14 10 0 


Metallic manganese— 
94/96%, carbonless ae 1/6 Ib. 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14° tungsten £0 2 
Finished bars, 18% tungsten £0 ? 

Cer lb. net, d/d buyers’ works. 


3 
9 


Extras— 
Rounds and oe, 3 in. 
and over . 4d. Ib. 
Rounds and squares, under 
gin.to}in. .. 3d. Ib. 
Do., under } in. to in. 1/- lb. 
Flats, gin. x }in. to under 
Do., under fin. x ..  1/- Ib. 
Bevels of sizes 
and sections. 6d. Ib. 
Bars cut to length, "10%, "extra. 


Scrap from high-speed tool steel— 
Turnings and swarf 
Per lb. net, d/d steel makers’ works. 


South Wales— 
Hvy. steel oe 
steel and 


Mined iron "and 


a 


2 6to3 7 O 


3 0 2 0 
216 Oto218 0 


Good machinery for 


foundries .. 3 0 0 
Cleveland— 
Heavy steel ee co 
Steel turnings .. 88 
Cast iron borings ° 22 6 
Bushelled scrap .. -- 218 6 
Cast-iron serap.. 
Lancashire— 
Cast-iron scrap 215 Oto3 5 0 
Hvy. wrought 3 5 Oto3 7 6 


London—Merchante’ buying prices 
delivered yard. 


Copper (clean) .. - 54 0 0 
Brass 88 0 0 
Lead (less usual draft) .. 1810 0 
Tea lead .. ee o«,~ 
Zine 110 0 
New aluminium cuttings. - 62 0 0 
Braziery copper .. - 50 0 3 
Gunmetal . oe 500 6 
Hollow pewter -- 150 0 0 
Shaped black pewter 105 0 


PIG-IRON. 


(f.o.t. unless otherwise stated.) 
N.E. Coast— 

Foundry No.1 .. -- 68/6 

Foundry No. 4 65/- 


Hematite No. 1 A 
Hematite M/Nos. .. -- 70/6 


N.W. Coast— 
Hem. M/Nos. d/d Glas... 73/- 
» Birm. .. 85/6 


Midlands-- 

Staffs. common* .. 67/6 
» No. 4 forge -- 56/- 
» No. 3 fdry... +» 60/- 
basic on ee 
Cold blast, ord.* .. — 
»  folliron* .. 

dja Birmingham. 
Northants forge 2/6 


Scotland— 
Foundry No.1 .. 
No 
Hem. M/Nos. ee 74/- 


Lancashire (d/d eq. 

Northants No. 3.. 

Dalzell, No. 102/6 

Summerlee, No. 87/6 to 90/- 

Glengarnock, No. 3 87/6 to 90/- 

Gartsherrie, No. 3 87/6 to 90/- 

Monkland, No. 3 87/6 to 90/- 

Shotts, No.3... 87/6 to 90/- 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 


consumers’ station for steel. 


Iron-— 
Bars (cr.) nom. .. - 1 5 
Nut — bolt iron 8 12 ‘6 to 9 0 
Hoo 11 10 
Marked bese (Staffs. ) f.0.t. 12 0 
Gas stri 11 10 


Bolts oad nuts, 3 in. x4 in, 15 5 
Steel— 


Ship plates. . 8 7 6to8 12 
Boiler plts... ee +» 1010 
Chequer plts. 1012 
Angles os oe 717 
Tees ee $817 
Joists CH 
Rounds and_ squares, 3. 

5} in. oe 817 


Rounds 3 in. to in. 
(Untested) .. oe o F155 
and upwa 
Flats, over 5in. wideandup 8 7 
Flats, 5 in. to 1} in. oc SH 
Fishplates .. BW 
Hoops (Stafis.) .. 1010 
Black sheets, 24g.10 0 Oto 10 10 
Galv.cor.shte..24¢.13 7 6to 13 12 
Galv. fencing wire 8g. gis in 12°10 
Billets, soft 6 5 
Billets, hard 6to7 
Sheet bars ,, 6 
“Tin ters 6 


eocoo 
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PHOSPHOR 

Per lb. basis 
Strip oe oo 1 
Sheet to 10 oe - | 34 
Rods ve oo & 
Tubes... oe ee oo 


Delivery 3 owt. free. 
10% phos. cop. £40 above B.S, 
15% phos. cop. £50 above B.S. 
tin (5%) £30 above 


English ingots. 
0. & Som, Lrurrzp. 


NICKEL SILVER, &c. 
per lb. 
Ingots for raising Od.tol/3 . 
Rolled— 


To Qin. wide .. 1/3 tol/9 
To 12in. wide 1/3} to 1/9} 
To l5in. wide .. 1/3$to0 1/9} 
To 18in. wide  .. 1/4 to 1/10 
To 2lin. wide .. 1/4} to 1/104 
To 25in. wide .. 1/5 to D/ll 
Ingotsforspoonsandforks 9d. to 1/8} 
Ingots rolled to spoen size 1/-to 1/84 
Wire round— 
3/0 to 10G. .. 1/6} te 2/1} 
with extras according to gauge. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 


No. 2X foundry, Phila. .. oo 21.98 
No. 2 foundry, Valley .. -- 17.50 
No. 2 foundry, Birm. .. 
Basic 


Bessemer .. 20.79 
Grey forge 18.76 
-mang. 80% dja oe -- 105.00 

O.-h. rails, h’y at mill .. -+ 43.00 
Bess billets 33.00 


O.-h. billets 33.00 

O.-h. sheet bars .. 33.00 

Wire rods ae 42.00 
Cents. 

Tron bars, Phila. . 

Steel bars .. 

Tank plates 

Beams, etc. 


Skelp, grooved steel 

Skelp, sheared steel 

Steel hoops 

Sheets, black, No. “24 

Sheets, galv., No. 24 .. 
Sheets, blue d, 9 and 10.. 


SASSRSSSSSSE 


Wire nails p 
Plain wire 
Barbed wire, galv. ei 3.20 
Tinplates, 100 1b. box .. - $5.25 
COKE (at ovens). 
Welsh foundry .. an 
» furnaee .. ee 
Durham and North. 
»» foundry .. ee 16/- 
ee 14/- 


se umace 
Midlands, foundry oo 
furnace -. 13/- to 14/6 


TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. Cokes .. 20x14box .. 18/- 


18x14 ,, .. 18/9 
C.W. .. .. 20xl4 ,, .. 14/9 
oo 18814 4, 


Terneplates .. 28x20 33/6 per 
box basis f.o.b. 

SWEDISH IRON & STEEL. 
Pig-iron = 00 to £7 10 0 
Bars, hammered, 

basis -. £1710 0 t £18 lv 0 
Bars & nailrods, 

rolled, basis £15 15 Oto £16 150 


Blooms, .. £10 0 Oto £12 VV 
Keg steel ... £32 0 0to £33 00 
Faggot steel .. £20 0 Oto £24 0 0 
Bars & rods, dead 

soft, steel .. £10 O Oto £l4 OV 
All per English ton, f.o.b. Gothenburg. 


an 
TU 
| 
Gasp .- 
| Water.. 
| Steam.. 
COPPER. 
d. DA 
Sta 
563 3 
: 0 | Nov. 22 
0 
0 » 26 
6 
6 
1 0 
..66 0 524 
112°, Ferre 1895. 
1896 .. 
--72 3 1897. 
..66 11 4: 1898. 
102. 
.. 134d. 1903. 
10}d. »  fdry. No. 3 55/6 
1908. 
1909 
1911. 
1912. 
1918. 
Dols 
Sheffield (d/d distriot)— 
Derby forge 61/- 1918... 
»  fdry. No. 3 /- 
| Lines. forge oe 63/- 121 
», _fdry. No. 3 +» 64/6 1922. 
W.C. hematite .. .. 82/6 
126 .. 
5 Lincs. (at furnaces)}— 1927 
0 Forge No. 4 58/6 | 1928. 
10 Foundry No.3 .. 60/- 
15 
10 j 
15 | 
18 
1 
Ordinary oe -- 2510 
Electro 99.9.. 2815 0 
015 0 
ae — 
21 2 6 
2 16,%, 
.. 33:10 0 
3110 
400 
.. 30 0 0 
-- 31 0 O 
-- 57 10 
39:15 
. 33 10 
4 - 22 6 6 
45 50% .. wis 


Tin (English ingote) 
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Copper 


TUBES AND FITTINGS. 
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35/- 


Odec. 30/- 
0 No change 


5 

233 15 inc. 
5.0 
5 

239 O O in 


8. d. 


£ 


2% 
937 
‘ 237 
Zine Sheets (English). 


Anorw 
ose 
Z 

© 

= 

a 

£ 
« © 


60% 


” 


£ ad. 
22 10 No change 
2210 0 
2210 
2210 0 
2210 0 


SOOO OOOO 


Lead (English). 


Nov. 


tee 


SHOE 


3 FOUNDRY AT MANCHESTER. 
Aug. 


NOOO! cn 


July 


SONG 


SO 


June 


T 

. 

HAG SOS 


d, 
0 ine. 


232 10 dec, 


235 


May 


SOMOS 


April 


AVERAGE MONTHLY PRICES OF DERBYSHIRE NO. 
March 


OS 


Feb. 


Jan. 


rete 


* No prices available during strike period. 
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PIG IRON 
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al 
wi 
I 
W 
I 
O 
z 


SCOTCH, MIDDLESBRO’, 


SPECIALS, &c. 


HEMATITE, BASIC, 
LEAD, SPELTER, ANTIMONY, CHROME ORE. 


NON-FERROUS METALS 


COPPER, TIN, 


4) 


ol 


ZETLAND ROAD, 
MIDDLESBROUGH. 


~ 


GLASGOW. 


> 
= 
<r 
= 
Je) 
= 
= 
> 
= 
wail 


19, ST. VINCENT PLACE, 


* 


0 
0 


10 


TEEL. 


lu 


, 
17 
Electrolytic Spelter (ordinary). 
| Fittings, £ «4. 
Ges Nov. 22 oe 25 3 9 Nochange 
| Water.. 45% 2 oe 25 1 3 dec. 2/6 
Steam .. ee 40% ” 26 oe 25 3 Qine, 2/6 
W.L 10% extra. S80, = 
» 28 2510 Oine. 5/- 
ov, 22 on ec. 2/6 Nov. 22 15/- 33 0 No change Nov. 22 
| | 26 ee 68 0 0 ” 5/- 2 6. 33 10 Oince. 10 - 
She 
3. 1895 | | | | | a. a 
1896 | 
19 1897 
1898 
1899 | | | 0 
1900 | | | 
1902 | | 6 
ino, | | | | 
1/8} 1905 | 
1/8} 1007 6 
1998 | | 
1910 | | 
1911 
L. 1912 | | 3 
1913 | 3 
ols. 1915 | 4 wee 
21.26 1916 6 
17.50 | | | 
16.25 1919 | 
19.76 1920 | | 
20.79 
20.01 1028 | | | | 
18.76 | | | | | 
05.00 | | 
43.00 1927 | 0 
33.00 198 | | | | = 
33.00 | 
42.00 
| 
ae 
HH 
= 
16/- 
14/- 
15)- 
36/- Ad 
20/3 
18/9 ae a 
33/6 
15/- H 
| 
00 
nburg. 
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SMALL ADVERTISEMENTS. 


SITUATIONS VACANT AND WANTED. 


OREMAN PATTERN MAKER, with experi- 
ence of plaster, spray and metal pattern- 
making, and especially modern machine mould- 
ing methods, seeks opening with progressive 
firm.—Replies to Box 914, Offices of THe Foun- 
pry Trape Jovrnar. 49, Wellington Street. 
Strand, London, W.C.2. 


RON MOULDER (48) seeks situation as 
Foreman. Has been Foreman for 14 
years in heavy and light, greensand, drysand 
castings, cupola practice; can take over ingot 
mould shop.—Apply. Box 912, Offices of THe 
Founpry Trape Journar, 49, Wellington Street. 
Strand, London, W.C.2. 


OUNG GERM AN (26) wants pos tion as 
volunteer for six months in English Foun- 
dry; book-keeping. accountancy and banking 
experience; highest references ‘and recommen- 


dations.—Apply. Box 908, Offices of THe Foun- «| 


pRi Trape JovrnaL, 49, Wellington Street. 
Strand, London, W.C.2. 


OUNDRY FOREMAN, with thorough pra 
tical experience in hand and power mould 
ing machines, plate, general jobbing and pipe 
moulding, required for Iron Foundry in Mid- 
lands; output of foundry up to ten tons pei 
day, and castings up to three tons; must be 
keen, up-to-date, able to read drawings, and 
used to fixing piece-work rates, with good 
knowledge of cupola and mixing of irons.— 
Apply, stating full particulars of experience, 
age, and salary required, to Box 902, Offices of 
Tue Fornpry Trape Journal, 49, Wellington 
Street, Strand, London, W.C.2. 


EPRESENTATIVE wanted by small job- 
bing Foundry. twenty miles west of 
London; salary and commission; state age and 
experience.—Box 900. Offices of THe Founpry 
Trave Journat. 49. Wellington Street, Strand. 
London, W.C.2. 


EPRESENTATIVE, with technical and 

sales experience, and able to estimate and 
quote for work, required by old-established firm 
of Iron and Brass Founders.—Reply in confi- 
dence, stating age, experience and _ salary 
required, etc., to Box 886, Offices of Tue Foun. 
DRY TRADE ‘JOURNAL, 49, Wellington Street, 
Strand, London, W.C.2. 


OUNDRY PIG-IRON.—Traveller, with old- 
established. connection Manchester and 
District, is open to represent important Blast 
Furnace Company.—Address, Box 906, Offices 
of Tue Founpry Trape Journat, 49, Welling- 


ton Street, Strand, London, W.C.2. 


PATENTS AND TRADE MARKS. 


MACHINERY.—Continued. 


AGENCY. 


ENGINEER, with otfice Fast 
Midlands, is open for further Agencies ; 
offers invited; confidential; good references ; 
able to demonstrate.—Box 876, Offices of Tue 


Founpry Trape Jou ry 49, Wellington Street, 
Strand, London, W.C 


NFORMATION HANDBOOKS, Advice, and 
Cons. free; King’s Patent Agency, Ltd.— 

B T. Kine, C. LM.E. (Regd. Pat. Agent, G.B.. 
U.S.A., and Can.), 1464, Queen Victoria Street, 
E.C.4. 40 years’ refs. "Phone: 0682 Central. 


HE proprietor of British Patents Nos. 
212,349. dated January 1, 1923. relating 
to “Improvements in foundry moulding 
machines,’ 227,627. dated January 14, 1924. 
relating to “ Foundry moulding machine.” and 
242.528, dated December 8. 1924, relating to 
* Machines for filling moulds for founding.”’ is 
desirous of entering into arrangements by way 
of a licence or otherwise on reasonable terms 
for the purpose of exploiting the above patents 
and ensuring their practical working in Great 
Britain.—All inquiries to be addressed to 
SINGER, Steger Building, Chicago, Mlinois. 


PROPERTY. 


11 ACRES WORKS SITE, 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING. 


Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 


WELL-BUILT & COMMODIOUS OFFICES | 


Will Sell whole or in lots to suit customers, or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 

Apply— 

THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


SALE BY PRIVATE TREATY. 


HENRY RICHMOND & SONS. LIMITED, 
MALLEABLE IRON WORKS, TRAFFORD 
PARK, MANCHESTER. 

The purchasers of the above modern property 
sold by Auction on the 13th inst. are trans- 
ferring the Business and Plant elsewhere, and 
the Works with Railway Sidings and Offices are 
now for Sale by Private Treaty at a bargain 
price for a quick deal. These Works are all 
on the ground floor. and ave easily adaptable 

for other trades. 

For further particulars and to treat, apply :— 
F. S. AIREY. ENTWISTLE & COMPANY, 

10, Norfolk Street. Manchester. 


MACHINERY. 


ELDING PLANT.—Portable Electric. 

with 10-h.p. Petrol Engine, Dynamo and 
Exciter; complete with Van Body, etc. Also 
OXY-ACETYLENE CUTTING AND WELD- 
ING PLANT, Portable: 
size; Blow Pipe. Gauges and Portable Stand. 
ete.—For further particulars, ete.. write 
GranaMsteys, Liwrrep, South Gosforth, New- 
castle / Tyne. 


MAINE’S No. 4 


AND MIXERS.—New and second-hand, 

us to quote—W. Breatey & Company. 

Luitep, Prospect Works, Hawksley Avenue. 
Sheffield. 


VOR SALE. CHEAP, No. 2 Britannia Jai 
tam Moulding Machine, capacity 10 cwts. 
at 80 Ibs. pressure: 15-in. pattern draw; new : 
never installed. Mumford Plain Jolt Table. 
20 in. x 15 in., capacity 350 Ibs.; as new.— 
Box 910, Offices of THe Founpry Trapt 
Journar, 49. Wellington Street. Strand, London. 
W.C.2. 


AND MIXERS AND CORE-MAKING 

MACHINES.—Ask for our quotation for 

new Machines; prices from £14 upwards. 
Write for List. 


SULRON, LIMITED, 
FOUNDRY ENGINEERS. 
CLOISTER WORKS, 
CONGRESS STREET, SHEFFIELD. 


Write to-day for our No. 1 Foundry Bulletin. 
Sent free on request. 


YOUNDRY CRANE LADLES.—One  6-ton 
capacity, with worm tilting gear. One 
15-ton capacity, for bottom  pouring.—For 
further particulars. etc., write GRAHAMSLEYS, 
Limitep, South Gosforth, Newcastle /Tyne. 


TEAM CONDENSOR.—About 7 ft. 6 in. 
7 long. 3 ft. dia., with 900 sq. ft. cooling 
surface ; capable of condensing 10,000 Ibs. stean: 
per hour; complete with or without motor- 
diiven 13-in. x 10-in. EDWARDS’ AIR PUMP. 
—For further particulars, ete., write GRAHAMS- 
LiMiTED. South Gosforth, Newcastle 

yne. 


"Phone: 287 SLOUGH, 


MOULDING MACHINES 


FOUR 18” x 18” Tabor Split pattern .. £70 each 
Two 40” x 39” Tabor Shockless rollover £160 each 
One Hydraulic 60” x 42” rollover .. £110 
Two Bonvillain machines (24” dia. boxes) £120 
Four No. 0 Britannia jolters ; .. £20 each 
One 24’ x 48” Tabor Shockless rollover £140 
One 18” X 36” Tabor Shockless rollover £110 
ALL ABOVE IN PERFECT ORDER. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 


Telephone : 


DARLINGTON. 


Telegrams : 
** PEASE, 
DARLINGTON.”’ 


2630 Low Ash. 


PARTNERS 


DARLINGTON $s zs 


Low’ Sulphur. 


Large Coke or Small Coke. 
Dense Coke. 


FOUNDRY COKES.. 


Low Phosphorus. 
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